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The objectives of this research were (1) to study the features of secondary school mathematics textbooks in Thailand 

and Singapore in terms of their content and format, (2) to compare the features of secondary school mathematics textbooks in 

Thailand and Singapore, and (3) to compare the appropriateness of secondary school mathematics textbooks in Thailand and 

Singapore based on opinions of mathematics text experts and secondary school instructors. The subjects of this research were 

22 Thai mathematics textbooks published by the Institute for the Promotion of Teaching Science and Technology (iPST) and five 

Singaporean mathematics textbooks entitled New Mathematics Counts Secondary Normal (AcademiC) published by Marshall 

Cavendish . All mathematics textbooks treated as the subjects of this research have been used in the secondary school level. 

Data related to the appropriateness of mathematics textbooks used were collected from 35 participants including experts and 

Thai teachers teaching mathematics in the secondary school. The instruments used in this study were the textbook evaluation 

form developed by the researcher and the textbook appropriateness assessment form . 

The research results were concluded as follows: 

1. There were more topics, sub-topics and chapters in Thai textbooks than in Singaporean textbooks. Compositions 

and arrangements of content in Thai textbooks and Singaporean textbooks were similar. Each chapter of the textbooks in both 

countries was organized from the easy level to the difficult level. However, the organization of modules in Thailand and 

Singapore were different. Singapore would integrate each module in the same level whereas Thailand would integrate the same 

module in every level. Both mathematics textbooks in Thailand and in Singapore included exercises which require many problem 

solving procedures to assess students' knowledge and comprehension . However, the Thai textbooks contained longer and more 

abstract explanations for students than the textbooks in Singapore. 

2. It was found that the formats of the textbooks in Thailand and Singapore were different. The total number of pages 

of the Thai textbooks from all levels were found to be more than those of the Singaporean textbooks. There were both white-

colored paper and brown recycled paper used in printing in Thailand . On the other hand , there was only white paper printed in 

Singaporean textbooks. The fonts printed in Singaporean mathematics textbooks were in multi-colors while only black and some 

few colors have been used in the fonts of Thai mathematics textbooks. However, textbooks in both countries were printed in the 

same font size. The sizes of mathematics textbooks in Thailand and Singapore were quite the same. The cover pages of the 

textbooks in both countries were colorful, but there were more varieties of illustrations in Thai textbooks than in Singaporean 

ones. 

3. Mathematics text experts and mathematics teachers in both Thailand and Singapore agreed that there were 

similarities in the appropriateness of the textbooks used in terms of their content, exercises, and presentations. 
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4 1.11.1 klnLJ'£1 1.1 (;1!l'! L~!l n ~ 1 £1 'J"ll1~~ nL"lIkl ~ 1 £1'JVI £11 Pl1 ~ (;1 J'-~ ru(;1~ 1 ~ (;1J' ~ 1 £11l1M1!l'! n ~M-
., ~ , 

~rW(;1Pl1~(;1f ~1£1~~UIl1M1 L1Jkl~kl LL~:;~nM1Lkl~1£1~"ll111kl1 "lkl "lU-nkll1'fi£16.J~nM1ilV16 LL~:; 
~ , 

L -if 1 ~ n~1 ~!lL kl-n kl6.J~1 ~VI £1 1 ~£1 J'U LLUUV1 ~!l'!~!l n1 J'~ n M11 kl~ 1 £1~"ll1~~L kl~Vl£1 1 ~ £1 ~1!l 
" 

1.1 I I 1.1 

~"ll1~~-nkl~'! (U'J ~.) Lij!l"lU mJ'~ nM1 LL~:;Lij!l11nL1£1klL kln~ 6.JtJL1£1kl"lULL~'J~16.J1J'rlUJ':;n!lU " . , ~ ~ 

!l1~~1~ L~£1 LL~L kl~'Jkl"1l!l'! ~Yl"lUuJ':;m PltJmj (;1J'~"ll1~~-nkl~'! (U'J~. )11kl ~1 n ~!l'! mJ'~nM1 ~!lL 1.1 
" " 

, , ~ 

i1"l{£1Yl~1 LL kln ~ ruIl1~~1!l ~'J16.J LL(;1n ~1'!"1I!l'! mJ'{ C'I mn1£1klmJ'~!lkl~'Jkl~il'!11kl6.J1 • 

tl 1£1 VI!l C'luf"ll'1J1 LL kl'J ~ C'I"1I!l'! m J'~ n~1 LL~:;~~ n~ (;1J'!l!l n6.J1L \\uJ'1n!J L1Jkl~1£1~ nMru'finMJ' L 1.1 

lU LLUU"1I!l'! J'1£1 ~:; L ~£1 C'I LL~:;n1 J'm:;vh ~1'! 1 'fiklL1Jkl~ :;~1kltl1£1VI!l C'l1u~ LiJ1~6.J1 £1 LL~:;'q C'l6.J ~ ~ 
,., 

"1I!l'! m J'~ nM1 L1Jkl~"lltJYl~L \\ L l1klJ'U LLUU LL~ :;LL kl'JVl1'! ~ ~ ~~ (;1V11'! n1 J'~nM1 ~!l ~'J ~ L1£1kl~1ij 
" " ., , , 

J'ULLuuuJ':;mJ'LC'I (lh:; ~'!"ll'J1~, 2517 ~1'!t1'!Lkl n'!LLn'J rl!l6.JJ'~l'J..Jkl:;, 2524) ~'!~!lC'l~~!l'!nu 
" " 
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L d'tlvtl ~'tl (1) Iil~'tl~ m~vt~ n~ (;]~~ ihvt\J(1) Hmh~ (l n ~'tl~ Iil~Utl'J\J t(1)tliJ~ (1)lJ~vt~lt1 L~'tl H1 \Jn1 ~ 
\J \J 'II 'II 

L1-tl\Jn1~~'tl\J t(1)tI L'tl'Vil:; Ltl\J'tl~ rhh:;n'tlU~~l f( t1J1 \Jn1~-Wlvt~ n~ (;]~hJ1-ifvt1'tl-Wl hJ~ n1~L1-tl\J 

n1 ~~'tl\J U ~:;~'V1fiJ)l'Vi LL~:;U ~:;~'V1 fic.J~'lJ'tl~ n1n1-tl\Jn1 ~~'tl\J (;]~'tl (1)~\J~'J ~ L1-tl\JtJl~:;~vt1'tl LlJ 
" 

rJ'tl~;\J'tl~ nUlnr~~'tl L1-tl\J L'Vi n :;vt'W~ ~'tl L1-tl\Jrilvt\J(1)ntl~:; L~tI (1)"lJ'tl~ L d'tlvtl';j"1ll'tlrJ l~iJ ~:;UU 
~:;LUtiU iJvt~ n Ln ruevl~lvt¥U Iil~LL~:;~ ~tI\JL~-Wl Lu1-if1 ~ Ln (1)U~:; ttl"1l\J1 \In 1 ~L1-tl\Jn1 ~~'tl\JL ~'tl Ln (1) 

" " .. " 
n 1 ~~tI\Jl~\JLtl\Jc.J~ ~ ~ ~'V1 fi'V1l~ n1 ~~ m~n LL~ :;vh 1 ~ ~ L1-tl\JL~~ w.J\Jl'tlrJl~iJu~:;~'V1fiJ)l'Vi ~~,r\J 

n 1 ~';j Llil ~l :;,xL WtlU LVI tlUvt,r~ ~'tl L1-tI \J1il ru(;] fIl 1 ~ (;] f"lJ'tl~ U~:; L'V1 fIlL'V1 tI LL~:;U ~:;L 'V1 fIl~~ Iil tUfL ~'tlvtl 

eir'tl ~ LL~ :;eir'tl ~ 'tl tI -W 1 LU~ n1 ~~ w.J\Jl U ¥UUN vt,r~ ~'tl L1-tl\J1il ru(;] fIl 1 ~ (;] f"lJ 'tl~ L 'V1 tl1 ~~; \JLL~:;iJ " , 
~l (;]~3l\J~ (;]~~ n\J~~ Ltl\J~~~l f( t1J 

n 1 ~~ 'tl\J1 ~,r n L1-tI \J Ln (1) 1il'J 1 ~ ~ 1il'J 1 ~ L eir 11~ iJi'l n~:; i'l fIl\J1il ~~ ~ 11l'tl n 1 ~L1-tI \J';j"1ll 
'IJ 

" I I I I 

Iilru(;] fIll~ (;]f,r\J ~l LU\J~'tl~'tlll'itl~'tl'tlUnnlIn1~~'tl\JVI~ ~'JtI ~'tl n1 ~L1-tl\Jn1~~'tl\JVlIil~H flU , " 

11 11 I I I I 

i'l~vt~ (1)iJ vt,r~ ~'tl ~tI\J,rUtJl Ltl\J~'tlVliJ lil'Jl~~l f( t1JLlJil'tltl Lil'tl~~l nvt,r~~'tl L1-tl\JLtl\J~'tl n1~L1-tl\J 

n1~~'tl\J~U~:;vttJ(1) H1~\Jl\J ~~ril 'll'Jtllil~1\Jn1~~(1)n1~~tI\Jn1~~'tl\Jvt1'tln~m~~ 'll'JtI~'tl\JLLN 
, 'IJ 

" Iilm~ :;'ll'JtlU¥UUN n1 ~~'tl\J"lJ'tl~ Iil~ \J'tl ml niJ,rn ~tI\J~ l~l ~(l ~\J1il')1 ~'JtI (;]\JL 'tl~ L~ (;]l~ ~'tl~ n1 ~ ., , " 

'll'JtI~~ L~1~ n~ n~~~ n1~~tI\JLLri ~ ~tI\JLL~:;'ll'Jtl1 ~ Ln (1)c.J~~ ~ ~'V1i'V1l~ n1~~tI\J~~~;\J ~~,r\Jvt,r~~'tl 
" , 

~tI\J~~iJU'V1Ul'V1 Ltl\Ji'l~ ri~'tln1~~'tl\J'lJ'tl~ IilnL~:;ri~'tl"lJ'tl~,rn ~tI\J ('Vi~Yi'VitJ m~~u nlIL'J"1l, 2528) ~~ 
'-I \J \J \J 

~'tl(1)Iil~'tl~nu Peterson (1964) ~mh'JtJlvt,r~~'tl~tI\JiJU'V1Ul'V1~l nl1l'tlIil~~~'tl\JLL~:;~ L1-tl\J t(1)tI'll'JtI 
"" " 

1 ~n1~~ (1) n1~L1-tl\Jn1~~'tl\J~l Li'j\JLu m~ LUlvt~lt1"lJ'tl~ n1~~n~l 'll'Jtl1 ~ Iil~L~ L eirl1~ ~~'lJ'tlU~lt1 
" 

" " .diI <IICIIt. ......c:III odI <IICIIt. .... .-

'lJ'tl~ L\J'tlvt 1 'J"1l 1 n1~~ (1)~:;LUtiU L \J'tlvtl 'J"1l 1 LL~:;LL \J'J'V1l~ n1~~ (1) n1n~tI\Jn1~~'tl\J 

n 1 ~tI n~:; ~U n 1 ~9 (1) n 1 ~ L~tI \In 1 ~~'tl\J1il ru(;] fill ~ (;] f"lJ'tl~u~:; L'V1 fIl ~~ LU\Jd'tl~VI'iJ 

lil'Jl~~l f( t1J~ ~ n~lvt,r~ ~'tl L1-tl\J'lJ'tl~U~:;L 'V1 fIl~u~:;~uml~~l L~~ 1 \Jn1 ~~ (1) n1~~n~l 1 \Jn1 ~ 

~~tl1 \Jlilf~d Wj9t1~~ L~ 'tl nvt'lr~~'tl L~tI\J'lJ'tl~u~:; L 'V1 fIl~~ Iil tu fLu\Jn nu~ n ~l L ~'tl~~ 1 mU\J ., 

U~:; L 'V1 fIl~ iJ c.J ~~~ fl'V1i'V1l~ n l~~ n~llilru(;] fIll~ (;]f~~ LL~:;'tlrJ1 \Jn~~u~:; L'V1 fIl'tll L~tI\J ;~iJ~J)l'Vi 
""I \J \J III 

u1u'V11n~ L~tI~ niJU~:;L 'V1 fIlL'V1 tI ;~~l~l~(l-Wl c.J~ n1~~ n~1~11-if LU\JLL \J'J'V1l~ nUU~:;L'V1 filL VltlL~ 
" 

t(1) tI m~ tliJ ml~ ~\J1~ ~ Llil n :;,xLWtliJ L VltliJ Iil ru~ n~ru:;vt,r~ ~'tl L1-tl\J1il ru(;] fIll~ (;]f'lJ'tl~i'l~~'tl~ " , 

U~:;L'V1f1l LL~:;L~u~:;iJmlvt~mnruevl"lJ'tl~ ¥t1J~'J\J ~\J'V1~rilLLvt~ (2515) Johnson and Rising 

(1972) LL~:; Ferris and Hedgcock (2005) ~lnlvt\J(1)m'tliJn1~~LIil~l:;,xt(1)tlvhn1~~Lliln:;,x 
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LmtJuLVltJu1'W 21h~L~'W ~'el (1) 'el'U'ltJ~~n'elU"lJ'el'lL~'el~IL~LLri tM'I~~I'1"lJ'el'lL~'el~1 n1~ 
nl~'W(;)~I~U"lJ'el'lL~'el~llilru(;1P\1~(;1f ltJLLUUn1~'elfiulm~'el~1 LL~~~n~ru~"lJ'el'lLLuu1Jmr(;) (2) 

ltJLfi).J"lJ'el'l~'I1'1~'el~tJ'W L~LLri ~1'W~'W~':h ~n~ru~m~(;)I~ "lJ'Wl(;)Lfi).J ~n~ru~tJn I1TritJ~~n'elU 
" " LL~ ~"lJ'W1 (;) (;]~~ n~~ t(;)tJ t:-J~ n1 ~~ n~llilf'lil~ 1).J1HllllLtJH1 'Wn1~~ [;J.,J'Wl~'I1'1~'el L1-tJ'WL VltJ1 ""~ 

~ rul11 YI).J 1 n~'W ~'1 LU'W~ (;)~11"l '1)1 'Wn1~L~).J t:-J~i).J ~VI tVll'1lil ru(;1 fill ~ (;1 f"lJ 'el'lL VltJ 1 ""~'1~'WL VltJU LYI1 

'Wl'WltJ~~LVI f111'W~ln~ 

" 
1. ~'I1'1~'el~tJ'Wlilru(;1f111~(;1f~~~ui'W~fitJ).J~n~I"lJ'el'ltJ~~LVlfIILVlmL~~tJ~~LVlfII~'1lilttJf~ 

~n~ru~Lu'W'elth'lh 
" 

2 . ~'I1'1~'el ~tJ'Wlil ru(;1 fIIl~ (;1f~~~ui'W~fitJ).J ~ n~I"lJ'el'ltJ~~L VI filL VltJ LL~ ~tJ~~LVI fII~'1lil ttJf~ 

~n~ru~i?lI'1n'W~l'elhJ 'elth'lh 

" 
3 . ~'I1'1~'el ~tJ'Wlil ru(;1 fIIl~ (;1f~~~ui'W~fitJ).J ~ n~I"lJ'el'ltJ~~L VI filL VI mL~~tJ~~L VI fII~'1lil ttJf~ 

ml).J L~).Jl~~).J (;11).J lil~l).J ~(;) L ~'W"lJ'el'l ~ L~m"1!1 '1) ~1'W~'I1'1~'el L1-tJ'Wlilru(;1 fIIl~(;1fLL~~ 

mcJ ~'el'Wlilru(;1 fIIl~ (;1f~~~U~fitJ).J ~n~1 Lu'Wmh'l h 
"" 

, " 
1. LYi'el ~n~l~n~ru~"lJ'el'l~'I1'1~'el L1-tJ'Wlilru(;1f111~ (;1f~~~ui'W~fitJ).J~ n~I"lJ'el'ltJ~~LVI filL VltJ 

" LL~~tJ~~LVI fII~'1lil ttJf 1 'WtJ~~L~'W'el'l ~tJ~~n'elu"lJ'el'l Lil'el~1 LL~~~tJ Lfi).J"lJ'el'l~'I1'1~'el ~tJ'W 
" , " 

2 . L Yi'el LmtJU LVltJU~ n~ru~"lJ'el'l~'I1'1~'el L1-tJ'Wlilru(;1 fIIl~ (;1f~~~ui'W~fitJ).J~n~I"lJ'el'l 
" tJ~~L VI filL VltJ LL~~tJ~~L VI fII~'1lil ttJf 1 'WtJ~~L~'W'el'l ~tJ~~n'elu"lJ'el'l L il'el~1 LL~~~tJ Lfi).J"lJ'el'l~'I1'1~'el ~tJ'W 

" , " 
3 . L Yi'el LmtJU LVltJU lil~l).J L ~).Jl~~).J"lJ'el'l~'I1'1~'el ~tJ'Wlil ru(;1 fIIl~ (;1f~~~ui'W~fitJ).J ~ n~I"lJ'el'l 

tJ~~L VI filL VltJ LL~~tJ~~LVI fII~'1lil ttJf(;11).J lil~I).J~ (;) L~'W"lJ'el'l ~ L~m"1!1 '1) ~1'W~'I1'1~'elL1-tJ'Wlilru(;1f111~ (;1f 

LL~~lil~cJ~'el'Wlilru(;1 fIIl~ (;1f~~~U~fitJ).J ~ n~1 
"" 

" n1~~ n~1 ~ n~ru~~'11'1~'el L1-tJ'Wlilru(;1 fIIl~ (;1f~~~ui'W~fitJ).J ~ n~I"lJ'el'ltJ~~LVI filL VltJ LL~~ 
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VI,J-.:J~!l L~tJ'WfOl ru[;l I'll ~ [;If"lJ!l-.:Ji.h::: LYl i'lL YltJ~9' ",Vi 1 'l"'tJ~ mu'W~-.:J L~1l-Jm~~!l'W-:SYlm Pl1~ [;lfLL~::: 

LYlfOl'l'W'l~~ (~~'JYl . ) ~1'W'J'W 22 L~l-J LL~:::VI,J-.:J~!lL~tJ'W"lJ!l-.:Ji.h:::LYlPl~-.:JfOlhJf~9'",Vi1'l"'tJ~1,JnVim{ 

Marshall Cavendish ~1'W'J'W 5 L~ l-J L ~!l-.:J"l1 nLU'WVI,J-.:J~!l L~tJ'WLU'W~tJ!ll-Jf1J LL~:::H rl'W!l£h-.:J 

LLydVl~1tJ 

~'J LLi.h~~ n')j'1i.h:::n!lu ~'JtJ 

~'J LLi.h~'W ~!l i.h::: LYl Pl~~Vil-JiLL~:::L~mL~1V1,J-.:J~!l L1tJ 'W-:S'll 1 fOlru[;lPl1~ [;If L~LLfi i.h:::LYl 1'1 

LYltJ LL~:::U~:::LYlPl~-.:JfOlhJf 
" ~'J LLU~[;l1l-J ~!l !l-.:J ~u~:::n!lU"lJ!l-.:J L ll!l VI 1 LL~:::~U L~l-J"lJ!l-.:JVI,J-.:J~!l L1tJ'W 

" 
I II " I 

VI,J-.:J~!l L~tJ'WVi1-n 'Wm ~~ n')j'1 fOlf-.:Jij LU'WVI,J-.:J~!l L~tJ'WfOlru[;l I'll ~ [;If"lJ!l-.:JU~:::L Yl i'lL YltJ ViH 
, " , 

u~:::n!lUn1~L~tJ'Wn1~~!l'W1'W'lNL~tJ'W ~-.:J~Vil-JifOlf-.:JVi 71'Wu ~.pl . 2548 LL~:::VI,J-.:J~!lL~tJ'W 

fOlru[;lPl1~[;lf"lJ!l-.:Ju~:::LYlPl~-.:JfOl'luf~-.:J~Vil-JifOlf-.:J~ 2 U fOl .pl . 2008 

_ d' .. ~ 41 cv 4V~ .. .ct ":5 Q 

n1~'l ~F!~1:::'\II ~ 1.J~tI'U ~ 'VItI'U~m~cu:::'lJ'el.:JWU.:J~'el ~~tI'lJ Vll-J1tJC1-.:J m~l"tn')j'1ntJ~:::L!ltJ '" 

1 'WVI,J-.:J~!l L~tJ'WfOl ru[;l I'll ~ [;l f"lJ!l-.:Ju~::: L Yl i'lL YltJ LL~ :::U~:::L Yl 1'1 ~-.:J fOl 'lUfLL~::: LmtJu L VitJu-if!l LVln!l'WVI~!l 
" 

-if!l [;J1-.:J 1 'W~1'W!l-.:J ~u~:::n!lU"lJ!l-.:J Lll!l VI 1 LL~:::~U L~l-J"lJ!l-.:JVI,J-.:J~!l L1tJ'W 
'" 

'\II,J.:Ji'el ~'itI'lJ F! tU j;I Pl1~ j;li'lJ 'el.:Ju~::: ~ 'VI PIt 'VI tI Vll-J 1 tJ n-.:J VI,J-.:J~!l rin!lU ~:::n!lU n1 ~L~mJ 
" 

" "'" ....,.., '::5 • I ~. I " .., ':!I col col ,, <II 
fOlru[;l Pl1~ [;l~~:::"'Ul-JfitJl-J 1"1 n')j'1"lJ!l-.:Ju~:::L Yl 1'1 ~YltJ u~:::n!lU "''JtJ VI'W-.:J~!l L~tJ'W~1~:::n1 n~tJ'Wl~'W~1'W 

LL~:::VI,J-.:J~!l L~tJ'W~1~:::m~L~tJ'Wh~l-J L~l-J 9' ",Vi 1 'l"'tJ~mu'W~-.:J L~1l-Jm~~!l'W-:SYlm Pl1~[;lfLL~::: 
" , " , 

LYlfOl'l'W'l~~ (~~'JYl.) ~-.:J~Vil-JifOlf-.:JVi 7 U ~.pl. 2548 

'\II,J.:Ji'el ~'itI'lJF!tU j;lPl1~ j;li'lJ'el.:Ju~~ 'VIPli.:JF! Lui Vll-J1tJn-.:J VI,J-.:J~!l~n !lu~:::n!lUn1~L1tJ'W 

fOlru[;lPl1~[;lh:::~u,rfitJl-J~n~"lJ!l-.:JU~:::LYlPl~-.:JfOl'luf~!l New Mathematics Counts Secondary 
I I II I 

Normal (Academic) Vi9'",Vi1'l"'tJ~1,JnVil-Ji Marshall Cavendish ~-.:J~Vil-JifOlf-.:JVi 2 U fOl .pl. 2008 

"'.1 ci' "" 'i' " J' 0 0.., J' 
'el.:J F!1.J~:::n'el'U'lJ'el.:J ~ 'lJ'el'\ll1 Vll-J1tJ Cl-.:J ~fOl N M1-.:J "lJ!l-.:J L 'W!l Vl1 m ~n1V1'W'" ~1 "'U"lJ!l-.:J L 'W!l VI 1 

" 
fOl ru[;l I'll ~ [;l f ~U LLUU m~!l flU 1 m 1l!lVl1 LL~:::~ n')j'ru:::"lJ!l-.:J LLUU'tJ m.r '" 

" 
LF!~.:J~;1.:J~if'el'\ll1 Vll-J1tJn-.:J L~!l~!l-.:JYl1-.:JfOlru[;lPl1~[;lf~u~1nn1'WVI,J-.:J~!lL1tJ'WfOlru[;lPl1~[;lf ~ 

" , 
u~:::n!lU ~'JtJ ~1'W'J'Wt.r'J-if!lVl~ n LL~:::t.r'J-if!ltl!ltJ LL~:::ml-J1ruLll!lVl1Viu~nn 1 'WVI,J-.:J~!l ~tJ'W 

n1~n1'\11'lJj;I~1~'U~if'el'\ll1 Vll-J1tJn-.:J n1~",L1tJ-.:JL~!lVl1fOlru[;lPl1~[;lf~~!l-.:J~n~ri!l'WVI~-.:J1'W 
VI,J-.:J~!l~tJ'WfOlru[;lPl1~[;lf 
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urln!11'WVI-w"l~'e)cr-tJ'w 

l1..h'ii~'lI'i1.:1'lJ1,r.:li'ilL~!J'U Vll.J1tJ~"l ~'J'Wu~:;n'e)U[;]1"l 1 'll'e)"lVl-W"l~'e)L~tJ'W u~:;n'e)u~htJ 

~1'W'J'WVI,J1 ~n'l;'ru:;m:;(;n'l;' ~n'l;'ru:;un 'll'W1(;)L~l.J 'll'W1(;)~'J~n'l;'~ m~1-n~i'W1'WVI-w"l~'e)cr-tJ'W 

llTYiu~:;n'e)U 

1.h-~ L!J'if U ;j1~~tJ 
1. vh 1 "n~LL'W'JVl1"l1'Wm~~(;J,J'W1~ruIl1~'ll'e)"lVl-W"l~'e)cr-tJ'W~ru(;l~1~ (;If'll'e)''lu~:;LVl~l 'VltJ ron n , 

n 1 ~LmtJU L V1tJU~ n'l;'ru:;~ Lll'W'"l (;) L(;)'WLL~:;'"l (;) ~'e)tJ nuVI-W"l ~'e) L~tJ'W~ ru(;l ~1 ~ (;l f'll'e)"l , , 

U~:;LVl ~~"l ~ tuf 1 ~ihu L~l.J~1l1~'W1'"l'e)"llilu~:;n'e)u'll'e)"l L~'e)Vl11-nVl~ n m ~L~tJ'W'e)fiu1tJl~ 
" 

....... t.- "" t.-'1 t.- ..,... "" J' "".l' J 
LVll.J1:;~l.JnUU~UVl'll'e)"l~L~tJ'W LL~:;~ ~"lIVI'W"l~'e)L~tJ'Wl.J1n'll'W (;l~'e)(;)'"l'W l.JL'W'e)Vl1Vl 

" " 

" 
2 . ~11 "n~VI~ n1 'Wm~'e)'e)n LLUUVl-W"l~'e) L~tJ'W~ru(;l~1~ (;If 1 ~iJ~ruIl1~"r1"l1 'WL:n"lmtJIl1~ , 

" LL~:;Li1'e)Vl1~1~:; iJ ~'J1l.J~'e) (;) ~~'e)"l nuVI~ n~ (;l~ LL~:;1'tJ'll'e)"l ~ L~tJ'W ~1tJ [;]'e)~~'e)'W1 'Wm~ 
" " " 



., " 

.col 
'U'VI'VI 2 

Wl~';)r.rU1. 'Wl"lf'lil LU'WWl~~nMI';) Ll"ln:::iLmutJ LVlUtJ~ nMru:::'\.nr'l~'e) L1u'Wl"l rulnpjl~ Inf 

LLtl'lWl~-WIL~'W'e)LU'W 3 1n'e)'W Hi'LLn 1n'e)'W~ 1 LL'W'J~~L~mntJWl~r.r~Wln1u'Wn1~~'e)'Wl"lrulnpjl~lnf 

1n'e)'W~ 2 LL'W'J~~L~U'Jn1J~,r'l~'e)L1u'W LL~:::In'e)'W~ 3 LL'W'J~~L~U'Jn1Jn1~';)Ll"ln:::iLL~:::tJ~:::Lij'W 

~,r'l~'e)~u'W 

"".c:iIII ... ff 

1.1 n1~~(;ln1~L~!.I'\.m1~~'el'UFltuj;JPl1~'Wi 

,.3 cv .-...... 
1.1.1 Fl11~'6'l1F1tyLL~:::fi~~~"jf1j;J'lJ'el~Fltuj;JPl1~j;J~ 

I"lruln pjl~ InfiJ 1"l'J1~~1 ~ CY~'I l'l'e) Wl ~~ ~'WII"l'JI~ ~ ~"1J'e)'I~~MU vii 1. "'~~MUiJ 
1"l'J1~~~~h'lM~rf ~~mh'liJL~lneJ~ LU'W~:::1J1J ~:::LiJU1J iJLLtJtJLLeJ'W ~1~1~t1';)LI"l~I:::it1ru~1 , ~ 

LL~:::~ t11'Wn1~ru1~'e)UI'1 ~ l1'J'W~'e)1J 1"l'e)1J vii 1. "'~I~I~t11"l1 ~ Wl ~nr 'J1'1 LLeJ'W rfI ~~'W 1.~ LL~:::LLnt1 qj~1 

1~'e)UI'1t1n~'e)'IL~~I:::~~ 
" 

pjl~ 1n~'W 1 ~ L~m-n'e)'I I"lrulnpjl~ 1n~'IiJtJ~:::tU"ll~l'l'e)n1~~IN~';)InLL~:::-rl'J'I~~'WlrJru1l1Yi:tj In 
., ., ., 

1. "'~~'W 'W'e)n~1 nill"lruln pjl~ InftJ'I-rl'Ju~ ~'WI~~MU1 "'~~\J~nr iJ 1"l'J1~~~ ~~~'Iil'1n1U ~1n1.~ 

~~t1CYCYILL~:::m~~nr ~1~1~t1~~LU'W ViILU'W LLnt1CY~ILu'W LL~:::~I~I~t1'e)~i'J~ntJ~~'W1~'e)UI'1 

I"lrulnpjl~ InfiJ~ nMru:::Lu'W'WI~fi~~~ iJtI"lN~~I'1~'ItJ~:::n'e)1J~'Ju ~1'e)Um~ 1J'Vl 

Um~ ~~Yi~~~Lu'W-n'e)lnn~'IL~'e)'I~'W ~lnt!'W~'I1."'L~~eJ~~~~L~~~~eJ~~~I'1'Vl~Mn1J'Vll'lI'1 1 ;'W 

LL~:::-WlhJH''e)UI'1 LU'W~:::1J1J I"lrulnpjl~ InfiJl"l'JI~t1n ~'e)'I L~mln~'I I"l'l L~'WI"l'l'J1 iJ~:::LiJUtJLLtJ1JLLeJt.! 
" ., " 

LU'WL ~ In LU'WeJ~ LL~ :::iJ~~1J~ru1 'WrfI'Jl1'WL'e)'I I"lrulnpjl~lnfdj'W~'I pjl~ InfLL~:::~~tJVl~nMI Lnu'J fl1J . " 
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- '" - .. 1.1 .2 n1~L~tI'U~""Uj;lPl1~j;l~ .. 
L ti'fl-:J Ji'') tJ fi~~lJ"l11 ~"lJ'fl-:J';j"l11 ~ rul'l Pl1 ~ I'l~-:J LtJ'W';j"l11~ L~ tJ')if'fl-:J n1J ~,)1lJ ~ WlJ'fl-:J 

lJ'4~tJth:::n'fl1J Ji'')tJm:::1J,)'Wn1~~11"i''1J 2 ~,)'W ~,)'W~~-:J LtJ'Wn1~~1~,)IOl L~'fl~'W~1 ~,)1lJilJ~'Wfi~ 
I I '" '" 

'fl'llOllOl :::ij'flU ~ n~')'W~-n-:J LtJ'Wn1~1'l ~')IOl ~'fl1J L ~'flU'W~'W~,) 1lJi lJ~'WfiL ~~1t! 'W ~-:Jt!'WL 'Wn1~L~tJ'W ~ 
'IJ 'IJ 

I I I '" 

(induction) LtJ'W~1YlL-D'LL'Vl'Wm:::1J,)'Wn1~Yl~1~,)IOl L ~'fl ~'W~1 iji'WI'l'fl'W ~'fl n1~4'(;)~,)1J~,)lJif'fllJ~ 
'IJ 

~1 ~,)IOlifm.j ~ ~'W~1 LL1J1J LLeJ'W n1~'W(;)t!mr') ttJ ~')'W,ht!tJ~1-'fl'fl'WlJ1'W (deduction) L-nLL'Vl'W 
'IJ , 

I.... I I 

m:::1J,)'Wn1~I'l~,)IOl~'fl1JL~'flU'W~'W iji'WI'l'fl'W ~'fl 1'l~,)IOl~'fl1Jt!m1')ttJLL~,)'lJ1t!m1')ttJ ttJL-n 

(~ru:::'fl'Wm~lJn1~~ W-J'W1 n1~~'fl'WLL~:::eJ~ I'l')~ (;)'fl1.JnnWn1~~'fl'W~rul'l Pl1~ I'lf, 2524 ~1-:J C1-:J L 'W . , . 
lY1~I'l~ ~(;)')nn1~, 2538) 

..., CL.I....Q. .. 

1.1.3 ·W~nn1~LL~~LL'U'l'VI1.:Jn1'i"1j;ln1'iL'itl'Un1'i~'e:I'UfHUj;lPl1~j;l'i 

(;),)-:J L~'fl'W !l'fl'W'\..l'"JlJ (2535) lJi' L~'W'flLL'W,)n1~4' (;)n1~L1-tJ'Wn1~~'fl'W~ruI'lPl1~ I'lfl,x 

n1~~tJ'W~.]''W "~-:J n'fl m:::vl1" LtJ'W1.J~:::~1Jn1 ~nr~t!nL1-tJ'Wl~ m:::vl1 n1J.) I'l tl ~-:J"lJ'fl-:J ~1-:J1 ~,)1J ril1.J 
'IJ , 'IJ 

, ~ 

n1Ji '1J~ n~nr ~-:J-rl')tJL ,xt!n ~tJ'WL~'W~1i '1J~n~nrt!'Wij ~,)1lJ~lJ1tJ 
, , 

2 . 1.J~:::~1Jn1~nrn1~L1-tJ'W~YlLtJ'Wii-:J~1.JfialJ (semi concrete learning 
'IJ 'IJ 

experience) ~1-'fln1~~tJ'Wi.]''W "n1nn(;)Jl1Y1L'WLIOl" LtJ'Wn1~4'(;)1.J~:::~1Jn1~nr~L,xt!n~tJ'W1Ji'f1J~-:J 
, ~ 

Lh 'Vl1-:J~1 tJ 1'l1 ~,)1J ~11.J n1J i '1J ~ n~nr ~-:J-rl')tJL ,xt!n L1-tJ'WL~'W~ 1 i '1J ~ n~nrt!'Wij ~,)1lJ~lJ1 tJ 

t!n ~tJ'Whl ~'fl-:Jm:::vl1 n1J.) I'l tl LL~i-:J Ln 1'l~1-'fl (;)Jl1Y1"lJ'fl-:J') I'ltl 
• 'IJ • 

n1 n1-tJ'Wi.]''W "~(;)'W1lJ fi~~lJ" LtJ'W1.J~:::~1Jn1~nr~t!n L1-tJ'W1Ji'f1J L(;)tJL-D'i '1J ~ n~nrL YitJ-:J'flU1-:J L~tJ') 

hl ~'fl-:Jij n1m~:::vl1 n1J.) I'ltl~1-'flf1J~-:J L~1'Vl1-:J~1tJ I'l1 , 

, ~ 

1. n1n1-tJ'WilOl1nn1~1.J~~IOll'-:J LtJ'Wn1~~tJ'WiYl*L,xt!nL1-tJ'W1Ji'~-:Jn'flvl1~1'Wt!'W 

IOll'~ lJi'f1J1.J ~:::~ 1J n1 ~nrl'l~~ IOl1 n n1 ~1.J~~IOll'-:J L(;) tJ L-D'~ 'fl ~~ ~ lJlf ~ 1-'fl ~'fl ~1.J fi~~lJ~ ~ 1lJ 1 H)'lJ 1 
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2. mn1t1'W~fOl1 n m~L.jf ~1m~1.h:::n'e)1Jm~'e)fi1J1mL'(l:::LL~ (;l-:j LVll'lc.J'(l L"M1:::1J1-:j 
~ " 

.J' iJ 11 J' J' ~ I "'.Q "'''' 
L 'W'el VI 1 ~~l'l'e)-:jM1-:jYi'Wfj1'WL 'WL 'W'e)Vl1'W'Wn'e)'W(;l')t1 m~'e)fi1J1t1 LL'(l :::LL~ (;l-:j L Vll'l c.J '(lL WiI'e) l'ln'(l-:j L 'W~U'1J'e)-:j 

1lJ ,u 'Ii \J 

, " 
1J'V1~tI1~ L ~'e) L ~ Ln (;l r1,)1~ L sif1LfOl LU'e)-:j ~'W 

3. m~iStI'W~fOl1 nm~~m~1 ~'Wr1~1 Lu'Wmn1t1'W~~ LU(;l L'e)m~L ~oJn iStI'WLv)~m~1 
~ ~ 

~'W~~1L 'Wd'e)-:j~~'WLfOlfOl1mLVI~-:j ~,)1~!(1\1-:j 1 L(;ltl;SM::: Vl1'e)fOl1nm~vh L~N-:j1'W~rul'lPl1~l'lfl(;ltl 

r1~iJ~')'W1')~-rl')mVl~'e) L ~~1llim~1 LL'W:::ih 
~ 

" , 
~,)1~~-:j~t1 ~-:j L~1~ L ~oJn iStI'WYitl1t11~ ~'WVl1~1 L Vll'l v)')t1 m ~~-:j ~1 m ~'e)rJ1-:j (1\'e) L u''e)-:j LL'(l :::~,)1J~,)~ , 

sif'e)~'(l~1'e)fi1J1t1 m~L1t1'W!~-:j n~1,) Lu'Wm~~ L~~1:::lffOl1mJ '1JVl1~1V11~1 LVI~ H ~1m~~1J L~1::: 

fOl'W n ~:::rr-:j LLnu '1JVl1 Vl1'e) VI 1 sif'e) ~ ~tlLV) 

fOl1 n m~~ L~~1:::lf-:j1'W~r.rtl LL'(l:::L'e) n~1~~ L~msif'e)-:j Wjr.rtl~ 1~1 ~Cl ~-.l Lr1~1 :::lfVl~ n m~ 
~ 

~1 fl ruL 'Wm~r.r (;In 1 ~L1t1'Wm ~~'e)'Wr1rul'lPl1 ~ l'lf ~'e) m~r.r (;ltl~:::~1Jm num~L1t1'W~~ L;:~fOl1 n 
~ ~ 

~tlfi~~~Ltl~'W1~fi~~~ L(;ltlL ~oJn L1t1'WLV)'V11J'V1,)'Wr1,)1~~L~~ LL'(l :::~'WYi1J r1,)1~ n VI~ v)')t1l'l'WL'e)-:j LU (;l 
\J qJ \J \J 

" 
L 'Wm ~r.r (;l m:::1J')'Wm~L1t1'Wm~~'e)'W~ rul'l Pl1 ~ l'lfl 'WLL(1\'(l::: L u''e)Vl1 

" ~ mU'W~-:j L~1~m~~'e)'W~'V1t11 Pl1~l'lfLL'(l:::L'V1 ~ L 'WL'(l~ (2537) Lv) L~'W'e)~1~1Ji''Wn1~ 

r.r (;l n1~iStI'Wm~~'e)'W~rul'l Pl1~ l'lf~:::~1JU~:::Cl~ ~ m~1L 'WLL(1\'(l:::L~'e)Vl1 L(;ltl ~1~-:j ~-:ji'Wl'l'e)'Wn1~L1t1'W~ 
~ 

11 11 I , 

1. i''W'V11J'V1,)'W~,)1~h~~ LU'Wi''WYl'tJ1 ~,)1~h~~YloJn iStI'WLV)L1t1'W~1ri'e)'WLL~,)~1 
~ ~ 

" , 
LU'W~'Wfj1'WL 'Wm ~Vl1 Wl1~n VI~Ylih ~-:j ~'e)'W ... ~ 

11 II 1.1 II I I 

2. i''W~'e)'WLtl'e)Vl1L VI~ Lu'Wi''WiStI'Whu''e)Vl1LVI~~-:j~,)~~~fOl1n 
~ 
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~1~1J'(1~~uhJ~tJ1~fiJ'J'~1~ 

2 .2 mJ'HlUfl1Yl 'lI'el-1~1~'el-1 LL~~~'el(;]1-1 1 LutJmJ'LU~tJtJL,"i1'el-1-rl')tJ~~"'l1n 

'lI'el-1"'l1--1~1 LUtJlUfl1Yl ~1'el H'lI'el-1~1~'el-1LL~~~'el(;]1-1 1 

2.3 mJ'1-n~tlJ~n~ru ~~-1"'l1n~\!nL1tJtJL1tJtJ!mJ'1-n'll'el-1"'l1--1 lUfl1Yl'll'el-1 
I I " 

~1~'el-1LL~~~'el(;]1-11 L~tJl"llLUtJ~'elfi1J1tJmJ'H~tlJ~n~ruLLVltJ~'el(;]1-11 Lmh\!tJ 

~ ~ I I 

4. o]tJ'tlm1n~~mJ'~1tJ')t1.! LutJo]tJVl1~\!nL1tJtJtl1~lnJ' Vl~~~~1'elVl~~u~1'tln 

;1'n~:;mJ'~ ~ ~1tJ')t1.!r;l') L~'lI L~'el1 ~ Ln~mJ'~~ L~'lI L~,) ~-1'tln;1' n~:;"'l1nLL1J1J'tln""~ ~\!-1~'elL1tJtJ 

LL~:;UlnN1tJ 
"" I 

5. o]tJtl11"l,)1~!1u1-n LUtJo]tJLtJ-1 r;l') L~'lI1 ~~~~tJtfn1JL"'lVltJ11tlJ~1 L~'eltl11uH1 tJ 

" " I 

6. o]tJuJ':; d~tJe.J ~ LUtJo]tJVll"llUJ':; d~tJe.J~ mJ'L1tJtJ!'lI'el-1\!nL1tJtJ~1 ~ 1tJln1~ 

"'l ~uJ':;~-1 ~~1'el hI Cl1 ~1tJri1 ~\!n ~tJtJ~tJtJL ~'el~1 (;]'ellu Cl1 hJ ~1tJ~'el-1~'eltJ-rl'el~ L~1-~ , 

I " I 

~1J':;mJ'~tJtJ~Vl n1~tJ~ Ht1LUtJ~1J':;~~ nVl~1 LUtJ~1~f1J\!n ~tJtJVl n I"ltJuJ':;nmJ ~')tJ 
~ . 

" 
L il'el~1fj"Jl11"l ruin fO\1~ InfLL~:;;1' n~:;n J':;1J,)tJm J'Vl1-11"l ruin fO\1~ Inf 1 tJm J'~ ~ mJ'L1tJtJil"lll"l,)J'\jJ't1.!1 

mJ'~1J':;(;]1-1 1 L-if1 ~')tJntJ ~,)tJ~1 LVlJ'fj1tJmJ'~tJtJ~l"lrulnfO\1~lnf LUtJe.J~mJ'L1tJtJ~~1"l1~~1'-1~1'el 
~ ~ ~ 

Yl n ~ n J'J'~~ ~'el-1 m J' 1 ~ Ln ~~tJn 1J ~ ~tJtJl"l ruin fO\1~ In fin 1 ~~~~ n ~ lnJ'm J'~ n~1~tJ~tJ ~1tJn1~tJ~ "I IlJ IlJ cI.I 

(;I1'i1~ 2.1 ~1'i::n1'iL~!!'UfFlnA(;I Pl1~ (;IiLL'i::~1 (;I'i5 1'U n1'iL~!!'UfFl nA(;I Pl1~ (;Ii~'el~t1'i:: L'VI PI ... .il ... 

L'VI!! 
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~1 L Ukln1 ~'1Jtl'l~lkl'lklLL~ ~1'I'lI).Ji).J~kljh~W)I'1 

n1~~ILUkln1~(;]1'11 LL~~~I).JIH1Hn1~~ILUkln1~ 

lkln1~LLntl'1Jtn1~ 

).J1[;]~jlkl 1'1 1.3 : Hn1~tJ~~).Jlru~11kln1~~lkl'lru 

LL~~LLntl'1J~11~ 

).J1[;]~jlkl 1'1 1.4 L'if1191kl~~lJlJ~lkl'lklLL~~ 

~1).JIHl"LlI~).Jllii L~m rllJ~lkl'lkl1tJl-n~ 

, 
).Jlm~lkl 1'1 2.2 : .r~LL~~I'II~I'I~Lkl'1Jkll~'1Jtl'l~'I'1Jtl'l ... 
~~tl'ln1~.r~1~ 

lJl[;]~jlkl 1'12.3 : LLntl'1J~I~L~mrllJn1~.r~1~ 

~tl'lmiLL~~~llJij~1~ 

~ '" ... ~ '" lJl[;]~~lkl 1'1 3.2 : ~'1!n1~kln1l1Yi (visualization) ~'1! ... 
L~[;]I:-J~L~mrllJmllij (spatial reasoning) LL~~H , ~ 

LLlJlJ~l~tl'l'VII'1 L~'1JII'1ru.[;] (geometric model) 1 kln1~ 

LLntl '1J~11~ 

(pattern) 1'I'lllJilJ~klfiLL~~Yl'l.rkl(;]I'111~ 

lJl[;]~~lkl 1'1 4.2 : HUYi9-W ~lJn1~ tl~lJn1~ nn~ ... 
, 

o ~ r4 

LL~ ~ LL lJlJ91 ~ tl'l 'VI 1'1 r1 ru[;] fill ~ [;]~tlkl 1 LL'VIkl 

~Cl1kln1~ru(;]I'1 1 [;]~tl~9klLLtJ~r1'lllJ~lJlmL~~ 

"Ll11tJHLLntl'1J~11~ 

'1~,q ~Q 11 

lJl[;]~~1'W r1 5.2 : ~'1!'lfin1~'VII'1~(l[;]LL~~I'I'lllJ~ ... ~ 

L~tJ'l rllJ 1'I'lllJ'\..!19 ~ LUklL kln1~1'11 ~ n1~ru1~tl~I'1 
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~l[;l~~TW 1'1 5.3 : H'rl'J1~~'Zlti~LL~:;rl'J1~\h'"l:;d:I"I 
~ ~ 

-rl'J £J 1. "1m ~r;i "'~"I1. '"l LL~ :;LLnu C\J~11~ 

~1[;l~~1"1 1'16.3 : iJrl'J1~'Zl1~lHl1."Im~~~'Zl1~ m~ 

~~ rl'J1~~~1£J'VI1-l 1'1 cW[;l Pl1'Zl [;lfLL~:;m~tl1 L'Zl"l~ 

~1 [;l~~1"1 1'1 6.4 : iJ rl'J1~'Zl1~lHl1. "Im~L~~~L£J-l 
~ 

, 
A A tr A afVq ..... .Q ..... 

[;l nn:; '"l "I [;l "11 n 1 ~ n1 ~'J Lrl n:;~ LL~:;n1 ~rl '" LL1J1J"I1~fi~~~ L'" n"lnL~£J"I ~ 1ij,J"I1 Ln £J'J [;l'J L~'1J 

L ~ ~ ~ ~ ~ m~:;n1 ~~ '" LL~:;~ m~:;n1 nLnu C\J~1 ~l"1m:;1J'J"Im ~L1£J"Irl cW[;l Pl1 'Zl [;If hI L Yl£J-l dJ"I 
0-

th:; Lml"l1 "I'VI1-l';j'VIm Pl1'Zl [;lfLL~ :;L'VI 1'1 L "I L~~ L'Vh~"I LL~~'J~ n-l m ~ 1. -n-n';j [;l1.h:;~lr)"ILL~ :;m~vl1-l1"1 

n 1 ~ ~ Iij,J "11 ~ n ~:; -E' "I ~ -l L ~ £J 'J n 1J ';j 'VI £J 1 PI 1 'Zl [;l f LL ~ :; L'VI 1'1 L "I L ~ ~ ~ ~ -l n 1 ~ ~ "I ~ 1 "I 1'1 'J 1 ~ ! 'VI1-l 

1'1 ru [;l PI 1 'Zl [;l f~ ~ L'" £J 1'1 ru [;l PI 1 'Zl [;l f L iJ "I ';j"]]1 ~ 'Zl "I n LL ~ :; oJ 1 ~ "I L ~ "I ~ 1. ,xL ~ n 1 'Zl ~ n L1 £J "11. "I n 1 ~ • 
'Zl~l-lM~r1 ~~-ll"1LL~:;Ln '" m~~~1J~LL~:;'Zl"ln Ln~ rl'J1~ ~ '" ~~ m~A'''I~1J LL~:;m~L -if11.'"l ~n ~£J"I'"l:; 

'U • 

(l n n~:;~"IL~~ 1.,x A'''Irl~l rlcW[;l Pl1'Zl [;If''l~ n L~tl~'"ll n,x~-l ~£J"I 
'U • 

, 0-

'"l "'1.h:;'Zl-l r1 m~~ n~l rlcW[;l Pl1'Zl [;lfLYl~ 1.,x~ ~£J"I'Zl1~1 ~(l ~-l ~~ hJij . ~ 

1. L -if 11.'"l LL "I'J ~ '" 1'1 ru[;l Pl1'Zl [;lf~ ~1 r1 C\J LL~:;~ n~:;~1. -n "I~';j [;lth:;~lr)"I LL~ :;'Zl1~1~(l ~£J"I 
1'1 ru[;l Pl1'Zl [;lfL "I-E'''I'Zl-l LL~ :;Pl1'Zl [;lf~~~~"Ifin"l 

~ 
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" L~~1u'W1'Wmmntl'1J'\.n 

4. t1'ell-JflJ LL~::; Hi' rl'J1l-J Lih 1til'V11'1 mU(;1 Pl1~ (;1ft 'W'V11'1 rl ru(;1 Pl1~ (;1fLL~::;Pl1~ (;1~'W 
, 

IV IV Q.Q CV.Q ~ 

5. 'Y'Ioo.J'W1'V1P1'Wrl(;1LnmnlJrlru(;1P11~(;1S' 

6. ~ ~1'1U S'::;~'V1 fl1l1'Y'1 1 'Wm S' Hi' Lrl~'el'l n'el'V11'1 rl ru(;1 Pl1~ (;1f (S''J l-J ~'1 rl'J1l-J~ LL~ ::;Lrl~'el'ln'el 
" 

mS'~'el~1S''V11'1 L'V1 rl L 'W L~tl) 1 'WmS'~t1'WLL~::;mS'uS'::;t1n 1'l'V11'1 rl ru(;1 Pl1~ (;1f • 
7. ~~1'1'4'W(;1'W1 mS'LL~::;nS'::;lJ'J'Wm S'Yi1'11'Wtil1 n rl'J1l-J Lih 1til'V11'1 rlru(;1 Pl1~ (;1f 

8. ~oo.J'W1m1l-J~1l-J1S'l.l'V11'1(;1S'm::; mS'L~'ell-JLtI'I'V11'1rlru(;1P11~(;1f LL~::;mS'~t1'WH'Jl-Jn'W 
" 

"" , 
n S''ellJ LL 'W'J ~ J;lV.LL~ J;l'l nnoVi'W fi1'W'lI'el'l~ ~ n ~ (;1S'rl ru(;1 Pl1~ (;1HHjuS'::;~'V1flIl1'Y'1 ~1~flJ'V1 n 

dJ d '" ~ 

" S'::;~lJ-n'W LJ;ltl LtJ'W~'J ih~'WJ;lYi PI'V11'11 'WmS'Ml'W mS'~t1'WLL~::;mS'uS'::;L~'W~1~flJ"1'1!1 rlru(;1P11~ (;1f 

Beliefs 
Interest 

Appreciation 
Confidence 

Perseveranc 

Numerical calculation 
Algebraic manipulation 

Spatial visualisation 
Data analysis 
Measurement 

Use of mathematical tools 
Estimation 

Monitoring of one's own thinking 
Self-regulation of learning 

athematicaZ 
PSrolb~em Reasoning , communication 

a vlng and connections 
(l: Thinking skills and heuristics 

Numerical 
Algebraic 

Geometrical 
Statistical 

Probabilistic 
Analytical 

Applications and modelling 

... ... .. 
LLc.J'W1l1'Y'1 2.1 nS''ellJLL'W'JrlJ;l'V11'1rlru(;1P11~(;1S' 

~1'1~'1til1n Ministry of Education, Singapore. Secondary Mathematics Syllabuses. (2007) 

" 
n1 S'LLntl '1J~1 rl ru(;1 Pl1 ~ (;1fLtJ'W~'WtJ n ~ I'll 'Wn1S'L1t1'Wrl ru(;1 Pl1 ~ (;1 f S''Jl-J11'1 n 1 S'L -if 11 til LL~::; 

" 
mS'uS'::;tJ n I'lLL'W'J ~ J;l'V11'1 rlru(;1 Pl1~ (;1fLL~::;l1 n~::;l 'W~!.I1'Wm S'ru[;J1'1111'1hJ1 '1l'l1'WuS'::;r.h ~!.I1'W 



LIT. 1 U t.MN~JlT.b~ ~LIel ~ru lel t'LlA.~ lelI1Lt.lel:: ~11 ... "" "" ... .. 
J~ ~LIel~t1'lel b\ LJr 1 I1Lt.lel Lnl'M~nrat"~'\\ \rat.!f. ~ t':l ~ k1. 1 ~::~11 ~~~ ~::U j\b~t1I1Jr::~11J~ ~LIel ~t1'lel 

t'LlA.~ ~ I1Lt.lel t'~ ~11 ~H~ ~ Llel ~t1' lel t'LlA.L.RLLt,lH b LUn \ lJbLI1L~I1L t.lel 11~ b L ~11~bLU 
I I 

Lt'L~ lA.11-ll1n1J~ ~LIel~t1' lel Jlo ~ U ra::bfl 

" . b L UnL~ Lnl'M ~lJb L 11 L~ ~ ~ ~ 11 Lt.leln \[lI1t'~ :: Ubb~ t'~ 1 flb ~ 11 Jrt'L~ ~b L U:: ~11J ~ ~ L Iel ~t1' lel 
I I 

t'LlA..!UbLUnLlJ ~~::Ulel1 ~bLUn \ lJbLI1L~I1Lt.lel 11~ J~~LIel ~t1'lel t'LlA.~t':l ~k1. 1,\\ VLU 

• 
t'rall1l1~1bLU::~11bL~I1~bLU ~t':l~k1. 1,\\VLU ~ T 

I1rm t.~ t'Lb~bLU::~11IJ.' ~ U ra::MlbLU::~11 Lk1.ru f'1 U11bLU::~1' ~ lelbLU::.RU lA. t'ra' I1I1Il. 1bLU::~11bL~I1~ 
... '" " IU I" j" .. " ~ ,... ~ P' ~ 

I I 

It n, .. n. 
bLU ~t':l ~ k1. 1,\\ VLU t'~ l1t.b t'9:: ~11 J~ ~LIel ~t1' lel t'LlA.~ 11 Lt.lel Jl U ra::bflb L U:: ~11~nrat1b LUnt.I1::W 

n t (bL Unt.l1::b U;:.RU ~l1tk1.)! 11 L t.lel ::.RU ~t'~ t.L ~ U J ~ ~ L Iel ~t1' lel t'L lA.b L U nt.l1::b U 

bLUnt.l1::bU 'S 

ML Lt& lA.~;:bfl~~::.RU ~Lnl'M ~b L U t'l1lT.b Lunt.l1::b un \ Lk1.ru D~m ra t.!f.~:: ~1' 

~ ~bLU::.RU ~1111 rat.!f LJr 1 11 t.b t'I1Jtl ~ru ~ L~ t'~nlJm,tt Lk1.ru DJt11bLU;:~11 Lk1.nJilbLU 11~k1.L~I1~:: LI1k1. 1 

~ btn,ttI1Lt.lel rat.!f ~~lnllellA. 1Jlo \~lJb LI1L~I1Lt.lel rat.!f I1I1U::bflMLLt&lA.~::bfl~~;:.RU ~ t'ra~, U ~k1. 
I I I I I 

bt.lelb~ ~LIel ~ru lel t'LlA.nL~ nMCiu b\ LIT. 1bLU U Lblel Lbflra~l bLunt.I1::W::.RUlA.lA.ru lel L~I1Lt.lelk1. \ lA.nl1~ .. ~ ,r" ;1r- .... 0 '1 f' 

b LU ~11 J~ ~ Llel ~t1' lel t'I1IT.Jl U ra::bflb LU:: ~1mratM Lun \ nIJ1 L ~~ t'~nlJmrat1 U,t\t'I1IT.ML Lt&lA.~::bfl~ 
.. 

~::.RU ~Lnl'M ~bLU ru LI1::bflb LU:: ~11J~ ~LIel ~t1'lel t'LlA.I1~t'I1~lel1Jlo VLU ~ ~bLU ~I1I1Jr~::Lblel1 ~bLU 

~t1' lelll.~Lk1.ru DJt1MLU I1bbY 11 Ln~ ~ ru t.nL~b L U::.RU ~rat.!f 1111 U::b flJ ~ ~ Llel ~t1' lel::.RU ~ 

;:.RU~ 'G 

.. .. 
n~nf'11 nrab1 t':l t'l1lT.bnrabMLurubLUI1~;:bf'1n' 11~k1. mt. rr• 
"I'; ft:J'1'5 " p="" I" It R=:' i' 

nt.~nIJ111~ 1 ~~lnllellA. 1JloVLU::~11 nLt'~gfl (l1bbYfllnlJ1 ~'!uWfl@)bLU~ }bLU Jlo \ J~ ~LIel ~t1'lel 
I I 

Jlo1Jl U ra::b fl:: ~11 bt.b L~ LU b\n~ 11 Lt.lelnlJ1 ra L ~ U:: ~11!n rat1b L un \11 t.fn t. ~ ~b L U Jl U ra::b fl 

b LU::~11 t'rall1l1~ 1b L U n!f. 1 J~ ~ Llel ~t1' lel t'L lA.ra L ~k1.U L ~k1.~~ ~ I1L t.lel:: ~11 J ~ ~ Llel ~t1' lel ~ ~ t.n" 

.. .. 
b\ LJr1,\\ \rat.!f.~~nrat1bLU.!UbLUI1~::bfll1~!fVt.lelnrat1~ t'l1t1 t'Ll1n vra~ 1 !f.\f1\ ~ 11k1.t'~I1t.bMLLt 

I I" .. 
n' b' LIT.1::~11 t'Il.U~lA.b~~LIel~rulel~lelI1Lt.lelbt.bL~::~11LnI'MMbt.lelnrabm k1.::Lblel1t.bLU~lelt.m1 

I. It " ,f IP' F''' -- - 0 .... ft:J' "., ~ -

::~1mIJ1::bL1'1.I1Lt.lel ~~ ~ ~t1'lel LIT.b1 ~t1'lelll.~ nt.nL~ rat.!f I1I1U::bflJ~ ~LIel ~t1' lel~ ~ t.m1 

~~t.m1 '~ 

.. 
b\LJr1I1Lt.lel~I1Lt.lel ::~11 ~lelnlel~ bLunt.l1::bU ::.RU~ ~~t.n11 11~ I1I1U::bflJlt'11 

S 1111 ~l1n~Lk1.ru DJt11bLun \ lJb LI1 L~I1Lt.lel Lnl'M ~bLU t'-lbnIJ1 I1Lt.leln \ Lk1.ru D;:~11 ~ 1l1~b LU 

v~ 
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m~L~'ell-JLtJ~ ~'el rl,)1l-J~1l-J1~() 1 tJwwL·ih 1'"l LL~:::L~'ell-J [;)'el ri\J LLtJ') ~ c;Hilrulnf'l1~ Inf 

~:::Vd1~ rl ruin f'l1~ InfLL~:::':j'll1~tJ1 m'l:::~:::~~1~ rl ruin f'l1~ InfnlJ=t3InU~:::~1~tJ 'll')tJ1 ~'l!n L1tJtJL ;[11 '"l 

~1Yi,) n L "111 ~tJtJ'el:::h 1 tJrlruln f'l1~ Inf 

.... .CIt. tI ... G.f 
3.2 Yln~:::m~rlC;)LL~:::LLn1J'1:J~1 

~ ~tJtJrl,)~ 1-n"t1 n~:::rl,)1l-J ~ C;)LL~:::n1 ~LLniI '1:J~1~~~1 n~~1tJ L ~'el'll,)tJYi,) n L "1111 tJn1 ~ 

LLniI '1:J~1 rl ruin f'l1 ~ In f "t1 n ~:::m ~~ c;) LUtJ"t1 n~:::~1-if1 tJn ~:::1J,) tJn 1 ~~ c;) L'lltJ m ~~ 1 LL tJn m ~ 
" 

LmtJlJ L l1tJlJ mn1tJ~~1 ~1..1 n1~':j Lrl~1:::tfLUtJ~')tJ1LL~:::"t1~~l-J c;) n1~~1lULLlJlJLL~:::rl,)1l-J~l-J~tJfi 

~u'l!tJ U~'l!tJ LL~:::m~~c;)tJ1l-Jfi~~l-J 1J1~ ~,)'elth~~~ ~tJ1"t1 n';-:::n1~~ C;)LL~:::LLniI'1:J~1~1l-J1~(){ c;) 

n~l-J1~ 4 u~:::LJlYl 1~LLri (1) mnL~C;)~~,)'elth~ (2) m~rl1C;)rl:::LtJm~~1tJ')ru (3) n1~~n~1~1tJ , 

m:::lJ')tJn1~ (4) m~Lu~tJtJL'"lYltJiI'1:J~1 

3.3 u~:::tJn[;\LL~:::~~1~~,)LLlJlJ , 

rl,)1l-J~1l-J1~()Yl1~ rlruln f'l1~ Inf LUtJ~~~1 LUtJ~ ~ L1tJtJu~:::~n [;\"t1n~:::mmniI '1J~11") ruin f'l1~ Inf 

" LL~:::"t1 m~:::m~ 1 ~ L ~ "J ~~ LLniI '1:J~1 [;)1~1 ~,)l-J"t1~iI '1J~11 tJ L~ n LL\-i~ 1")') 1 l-J LUtJ'"l1~ 
It .., .ca. ... .:II 0 .... 

n1~~n~ In') LLlJlJYl1~ I")rulnf'l1~ In~ I")'el m:::lJ,)tJm~"lI'el~ m~m~tJc;) LL~:::Yi ~tJ1 

LLlJlJ~ 1 ~'el~ Yl1~ I") ruin f'l1 ~ Inf~ L~tJ'el LL~ :::LLniI '1J~11 tJ L~ n 1")') 1l-J LUtJ'"l1~ m ~~tJtJ~1tJn1 ~~ ~1~ ~') 

LLlJlJYl1~ I") ruin f'l1 ~ In f L1tJ tJ!~1-n m~,J 1 L~tJ'ellU LLlJlJ [;) 1~ 1"l1'el~;r'el'-l ~ LL~::: L~'el nLL~ :::u~:::~ n [;\ 

LI")1'el~~'elYl1~ I") ruin f'l1~ Infmh~ L ~l-J1:::~l-J1 tJm~LLniI'1J~11 tJ~':j 1n'"l1~ m~{ c;)m~;r'el'-l~~~1 Fl'1J 
, ," 

LL~:::1-n LI")1'el~~'elYl1~ I") ruin f'l1~ Inf~1~~1J':j Ll")n :::tf;r'ell-J~ LUtJ~,)tJ~i1~ 1 tJn1~~utJ"lI'el~Yl n~:::~lJitJ " , 

, , 
"t1f'ltJl")~[;)'ell")rulnf'l1~lnf ~'el 1"),)1l-J~~n1tJn1~~utJl")rulnf'l1~lnf L'lltJ ~1"),)1l-JL:n'elLnu')nlJ 

'II 

I") ruin f'l1~ InfLL~:::1") ruin f'l1~ Inf~u~::: LU'll,J 1"),)1l-J~tJ1'"l LL~ :::~~n 1 tJm ~L1utJl") ruin f'l1~ Inf !t1~ 1"),)1l-J 

~')m1l-JLL~:::1"),)1l-J~1l-J1~()"lI'el~l")rulnf'l1~ Inf ~1"),)1l-JJtJ1'"l1 tJn1~1-n I")rulnf'l1~lnf 1")')1l-JYiU1U1l-J1 tJ 

n1mniI'1:J~1 1"),)1l-J!~n"1l'el~~~utJL~U')nlJl")rulnf'l1~lnf,rtJ Lnc;)~tJ'"l1nu~:::~1Jn1HWn1~~UtJ"lI'el~ 
~ ~utJ m~Yi11 ~m~L1utJl")ruln f'l1~ Inf~~n ~ 1"),)1l-J~l-J1U LL~:::~':jfiL ~l-J"t1 f'ltJl") ~Yl1~1J,) m~u')nlJ 

I") ruin f'l1~ Inf m~c;) LL~ LL~:::Lm 1'"l1~ 1")')~~1 tJm~'el'elmLlJlJn'"l n~~l-J n1~L1utJ~ ~h~ 1"),)1l-JJtJ1'"l LL~::: 
'II " 



16 

m:;1J'J'Wm~~(?1 'L(?1m'ilYn:;mn~'e:ln LL~:;Hn~~'V1fil 'WmmniJn.J~1 ~'J~~~ ~'J1Jf'J~"1J'El~ ~'J1l-J~(?1 

~'W L'El~ LL~:; m ~~'J 1J ~ ~ ~ 'W L'El~ 1'W n 1 ~Lh.l'W m ~ L~1t1 ~tJ ~:;~ 1J n 1 ~nr~ 'J 1 ~ 1~'J 1l-J L ih 11il LU'W . " 

o '" ,,~ " "1 "q "".1 tr " "1 'i' 'Vi ~'W1 ~'J1~~'tI n ~'J1~~~'J1~ L"1J1 1il"1J'El~ I:-J L~t1'WLL~:;L 'Vil-Ju~:;~1Jm~rum~~'J1l-J~~'J1~ L"1J1 Iil ~(?1t1 
CIJ CIJ CIJ \J 

LL~ (?1~ 1 ~,rn L1t1'WL ~'W~~~ mot:;~'J ttJ1 'WmnLniJ n.J~1 ~ n~:;m ~~ (?1 LL~:;m~LLniJ n.J~1 LL~:;~fi~ 
o 0 

.1 tr'" 1 "."1 " 1 ""q ... 1 .... .... q1" u~:;~ n~'V1 n~:; 'WmnLnu '11~1 m:;"J'W ~~ L~t1'WLL~ (?1~ ~'J1l-J ~(?1 'Wm~'J1~ LLI:-J'WLL~:;L~~'El~l-J'El'V1 '1! 

1 'WmnLniJ n.J~1 L~1t1~iJ n.J~1~ ~'El~ mm1~'J1~ LLI:-J'W( ri'El'WmmniJ n.J~1) LL~ :;~fitJ~:;Lij'W(~~~ n1~ 

LLniJn.J~1)1 ~LLri,rn LTtI'W m:;~'W1 ~,rn L1t1'W1-n~~1t11~fi1 'Wm~LLniJ n.J~1 L~tI'J n'WLL~:;~~'JIil~'El1J 

~'J1l-J L ~~1:;~~ LL~:;~l-J L~ "J~l-J I:-J ~"1J'El~ ~1 ~'El1J LL~ :;'El~n.J1 ~ 1 ~,rn L1t1'W'EliitJntl~fi1 'WmnLniJ '1J~1 

LL~:;'Elfi1J1t1~fi~ LL~n [;\1~~'Vi'J n L"1J11-n1 'WmmniJ n.J~1 
" 

1 'WtJ~:;L'V1 Pl~~ ~ 'LtJf1.rX n1~'W(?1~1~:;m~LTtI'W1n1J Lil'El~1~'1!1 ~ru.~Pl1~ ~f1.~~1~f1J~ L1t1'W 
" " 

" Lil'El~1~'1!1~ru.~Pl1~~f1.rX~~~1n~ 2 .2 

.... 
L'W'El~1 

- 91'W'J'WLL~:;m~~1LU'Wm~ 4 LL1J1J 

- ~ ~~1~'J'W ~ ~~1 Lmtl1J L Vltl1JLL~:;LPl~~'J'WLtJ'ElfL:n'W(;] 

1"q "" 
- n1~ '1!'Vi'1!~ru~ 

- Yl'~ni'WLL~:;nnYl 

- L'1!~ 

tr 
- L'Jm~'El~ 

- n1~iJ1~ru.~Pl1~~f1.tJl-n1'W~m'Wn1~nr[;\1~1 
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... • I ... 
- ~l.J ~1l.JL~~tll.JLL~~lu'\U~'UJL~~tll.J 

<01 t-. I 
- ~'Jll.Jml.J'el'WLL~~~'Jll.J~~It1"lJ'el'llu'V1N 

- 'V1~1!tntJ'V11n'elf~ 
Ji ' 

- nI~~IYl'WVlLL~~llil.Jl(;]~ 

- 'J'In~l.J 

- (;]1tnruij~ 

- nI~tj'(;) 

.... ............. ..... ~ ... 
Gl'flU'VI 2 ~~U'Jflfl~n!l'Jm.J'VIU.:I~'fl~~!IU 

2.1 fl'J1~'VI~1!1"l1'fl.:l'VIU.:li'fl ~1!1U 

r.l1n nI~~ n1!t'l L~ m nu ~'Jll.J~l.Jlt1"lJ'el'l~,r'l~ 'el ~tI'W i1 ~ 'IX ~'Jll.J~l.Jlt1~,r'l~'el ~tI'W H~~It1 
0-...... 

mll.J~l.Jlt1 (;)'1'1..1 
" 

n(;]~l.Jl Lri'lL"lJ(;]~n"'l (2546) L~'IX~'Jll.J~l.Jlt1"lJ'el'l~,r'l~'elL1t1'WB~1 ~,r'l~'elL1t1'W ~'el 

~,r'l~'el~ ~1'Wn1~(;]~'J"'lYi"'lI~rul LL~~'el~'1Jl (;]1 ID-D"'l1 n n~~'V1~'J-l ~ n1!tlfin1~ t(;)m'Ju~'Jl.J L~'el~1 
~'Jll.J¥(;]Il.JLLl'l~~~It1'1"1!I~(;]N(;]Il.J~~n~(;]nL~~1iLU'W~'el1'WnI~~mJnI~~'el'W 

" " 

~1~fu nI ~~'W~~1~1'el LU'W ~'el nI ~~tI'WnI~~'el'W 

~'W(;]'Wl1un1"1!~ (2537) L~'IX~'Jll.J~l.Jlt1"lJ'el'l~,r-l~'el~tI'WB~1 ~,r'l~'el~tI'W ~'el ~,r-l~'el 
" 

I I I " I 

Vl~'JU~'Jl.J'1"1!1 ~'Jll.J¥1 'W~l.J'J (;)'1"1!11(;)'1"1!1~i1-l ~-li1 Lil'el~1 (;]N (;]1l.J~~ n~ (;]~Vlih~'W(;) L~'elth-l 
" " 

0-

nln;tI'WLU'WYi LP11!t L"lI'W n1n;tI'WLU'W~It1'1"1!I~I~fU ~tI'W(;]Il.J~~~ui'Wl'l1'11 i1 ~'Jll.Jm n~lt1 (;]1l.J 

tj'tI"lJ'el-l ~ L1t1'W ~ n1!tru~n1~L1t1U L1t1-l LU'WLLUU LL~'WL~'1'1"1!1 n1~1 'IX-Ir'el L Vi"'l"'l1--l~ t1n ~'el-l L ~tI-lfi~~l.J 
" " 



110M LU 11~;:~f1~~ll!1nlJ' ;:~" fU L!['W~1~nlJmrat1 B~~!1.k\~~11~ L~~riB~ 1 riLlJl!1nL~ U L~ U LbLri 

• 
t:lALl1Lmn~nrat1B~~!1.k\;:L~M.1 nra£l~LUriUUb~~}~LU~~f1111f1~Lun~Bl!~Btl!1mIJ1 T 
~ 0 

lJ~n ~f1\nra£l U!1.;:~1'll!1I1,kl~ ~nra£l~Lu ri~~U b~~ LU ~ }~LU 
.. . 

I1ra~1;:~~ }ralJll-~LUnIJ1 ~~~~ ~ U ~k\n ~ L![.~raL~raLI1~BL~;: ~1'Jl ~~;:~f1~ b Lk\Bt} 1 ~BlT.ra,tt~n,LA.riLlJl!1 
~ 

nL~~Lun ~ lMLriL~riLlJl!1 b~n~riLlJl!1 lnra£l~Lu~~l1lA~~~t:L~ra~l ~~L~I1~;:~n ~nra£l U!1.111k\L~ 

;:LM.~m~' nUra~mra~MLUnr11 ~ranu LbUBn ~~k\Lri~lJl!1~' ;:B;:~'mBU Lri~lJl!1~' ;:BLlJl1~ L~riL~ 
~,f fI=P fI=P 1'O .... ~ .... k I k I ..... 0 

no 
f1\nIJ1 ~;:ru~u ~n ~ Lk\Bt} 1;:~1MLUU ~k\ ~Bral1lJ~~\triLlJl!1;:n 'mn~'.lt'\nrat1 B~~!1.k\~~11~ n!1. 

o ~ ~ 

" ;:~L~Lk\Bt} 1 ~ratmratMLU;:ru~U ~ULb~Bt} mratm,g.n unratMLu riUU b~~ LU~ }~LUl1ra~1;:~~} 
~ 0 ~ 

ralJll-~Lun ~ lALl1lAl1~nra£l B~~!1.k\;:L~ M. 1 nra£l~ LU ri~~U b~ ~ }~LU I1ra~1;:~~ }~LU ralJll- °G . ~ 

~LUU~k\ULbf1~~~LU;:~'1~Bral1lJ~~\triLlJl!1nL~n~ 
~ .. . " 

~-tbb~ 1 BJr~ VLU ra~l ~Bm~ ralJ.lt'~nrat1.lt'\nrat1 U!1.~ V LU B~t:nlJ~n ~nrat1 B~~!1.k\~BIT.~ ~~~ 
~ 

raLriMr-t~ b nlT.raL~~' ;:~L~Lk\Bn 1 b~ LIT. 1 k\ ~ralJIl-BM. 1 I1BU;:~f1![. ~ Lri L~L~B~Ln~LU ri~ranULbUBn 
I ,f'I'Ik ,f "" P '" I fo ~ .... :-

.It'\ ~~L~ Lk\B~ m ~~~f1\ L!\ra~lnMri~ 1;:~1m~LntM~~raB!!l;:b~ Bral1lJ~~ \t riL lJl!1 B~ raLJto~ ~ 

raLI1~BriLraU~LU 111.lt'\;:bU~11 ~1l!1 ~~ LriL!\~~rm l..lAM.%1 L~ ri~~griLn~f1\ri~~gf1lU Lb ral!1m~ 
~ 0 

r-t\~~~~f1\ral!1m~~~~ nB~I1,g.~~~~f1\raL~~~ULbri-t1 B~ I1ra~1;:~I1I1;:~~~L["m L~L~.f~~LIel 
I I I I I I I I .. 

~LJr 1 L!\~LUn ~~Lr?k\L!t-nrat1 B~~!1.k\;:L~M. 1 nrat1~LUriUUb~ I1BU;:~f1Bl!~Btl!1mIJ1 0 ~ 
o 0 

n~~ fUl!1L~riLlJl!1rinra~'B~~nk\ lnra~1 
ft7 .... ,... 0 ft7 fI=P tp ..... " p:=r 
~ 

~LUriUU b~~ }~LUn ~ L~lJL~U (8t7SG) ~ L![.~¥t l' L~U~rill;:~f1~LU riUU;:rul!1nL~U!1.L~ 

t:~~ Hnra£lB~~!1.k\~BIT..r-![.ral;:~f1;:~'1 
~ 

m~L~riLlJl!1~~lJL~U~~ nra£lB~~!1.k\~BIT..r-![.ral;:~f1;:~11fU~L~riLlJl!1I1,klW~1~U~~LUULb 
o 

"'lit' @,!t'-!1I11.t'@,Il.!'-J1,lil ~!.f1~~" fu~ 1,~111,e,~ GOG 

.. .." 
nra£l U!1.;:~11~l!1 ~L ~k\;:~nB~~Lunra£l~LUI11k\L~U ~k\nIJ1 B~ 1 H ~nk\L ~U ll;:~11 ~~~ ~ra~ 1 ~BJtI U llriLlJl!1 . " 

~ I1ra~1;:~~~Lf3BLk\B~m~L~~ra£l~~Lu~ nlJ~I1~l!1~Lf3BHI1;:~~~~U~k\I1,kl~B~l!1~B~Lk\B~1~ra~1 

~ LU~L~U ~ ~lJ~ lA;:~ U U Lb~ W ~ ~ LfUhB;:~11 Lru~ Lb~blJ~~~ LunLr L!['~U ~k\riL~Lk\Bt} 1 ~~B~~!1.k\ 
~ 0 

B~ nra£l B~~!1.k\ L ~.lt'\f1~~ll~LriL~ nJtl ~L JrlJL ~U ~~nrat1 B~~!1.k\~BlT.raLrik\riLlJl!1 U Lb 

~~L~riL~~B~~.lt'\l1bnL~;:bnra£lu!1.~B~~!1.k\Il-~r-t\;:~11 

.. 
U!1.U Lri~ ra~1;:~raL~~ ~~lJl!1 r-t\~11 U LriLk\B~ 1 ~ ~nk\L~~~ ~U ~k\~riL~nlJ~ 11~l!1 Lk\B~ 1 ~~B~~!1.k\ 

.. 
nIJ1 nrat1 U!1.;: ~11~l!1 ~L~k\;:~nB~~ Lunra£l~ LUI11k\L~U ~k\nIJ1 B~ 1 ~nk\L~;: ~11 L!['~U ~k\riL~ Lk\Bt} 1 

o ~ 

b~~11 ~~L~n,g.n~nra£lnra£lU!1.~~~B~~!1.k\nIJ1L~HraLrik\riLlJl!1~~\ (~£SG) ~~~;:~~ tLlJ 
~ 0 

8~ 
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" , 
~~,r'W~~ ~'UJ'l J'tlL,x ~'J'l~'1l'JtJ L "vI~!l LLri ~lL "vI)Jl~~tJ L~'W!l LL 'W:;~'J'l ~ ~ (;1J''JUtJ!l (;1l1 ~'l ~ rkJ n'l J'~~tJ 

11 I I '" I .., I ..::IiI 40 ..... _ .::II.c:a, ~ 0 ..,...:a, .-

W~ n n'l J' , (;1l-J~"vI ~ 'l tJ L 'W!l"vl'l 'Vl ~ 'l ~ qJ'Vl ~'J J'~!l'W L 'W!l"vl'l L 'Vi ~ L[;]~ ~ 'l"vl J'U ~ l n"l mJ'~ n'l J'LJ'tJ'Wn'l J' 

~!l'W i~ ~~tJmnr n'l J'i (;1 eJ~ ntJ~!l"vl,r~~!l ~'W~')'l L ~~ L~~ (;]'l~1 [;]~!l (;1"l'W-n!l L~'W!lLL'W:;L~tJ'J nu 

n'l J'ror (;1 n'l J'nuu qJ"vI'l n'l J'~tJ'W 

4 . LU 'W L~ i!l~ ~!l ~~ L~1~ "vi ~ n ~ [;] J' L'Vi J"l :;"vI,r~ ~!l L1-tJ'W 'W!l n "l 'l n "l:; L U 'W~tJ n J'nr~ n 

" 
L il!l "vI'l ';j'll 'l [;] 'l ~ LL 'W'J"vI ~ n ~ [;] J' vi-, L,x,r n L1-tJ'Wl~~ m~'l "vI'l ~'J 'l ~ n~ ~ J'U Cf 'J 'W[;]'l ~"l (;1tJ J':;~~ r1LL~:; 

~ ~. 

" , 
~'l!lfiU'lm'ltJ';j'll'lL 'W"vI~ n~ [;]J' "vI,r~~!l ~tJ'Wriu~,rU~'l LU'WYl'W~'l'W~'l ~qJL 'Wn'lJ'~~'l~"vI,r~~!l~'W1 

~n ~'JtJ L'1l'W ~~!l ~J' "vI,r~~!lLLUU!J ntr(;1 "vI,r~~!l'fl'l'WtJJ':;n!lULL~:;"vI,r~~!l'eh'WL~~L~~ LU'W~'W 
~ ~ 

!"I ... "" • I ~... r .ell ~. I !"I "" .ell ~ "" 5 . Lu'W'J tl'Vl'l~"lJ!l~ n'l J'uJ':;'ll'l'(i~'Vi'Wfi 'W!l nL"vI'W!l LU"l'l n n'lJ'Lu'WL~J'!l~~!l ~ 'Wn'l J'LJ'tJ'Wn'l J' 
I I I 1.1 '" I 

~!l'Wl1"lJ'l (;11)Jl~ LL~'J"vI,r~~!l ~tJ'WU~v'i'l"vl,r 'll1 LntJ'J nu n'lJ'tJJ':;'ll'li~~'W~ n ~'JtJ ~~ll L il!l~"l'l n L 'W 

" ," 
i~ ~~tJJ':;'ll'lfitJl[;]tJ,r'W tJJ':;'ll'l'll'Wn~'VlfiL 'Wn'lJ'~ (;1~'WL"l LntJ'J nun'lJ'~ m~'l ~~,r'WLJ'~ L1-tJ'W~!l~n 

, ," 
~'J'l~ fu Ej (;1'll!lU LU'WYi LPl'jj'l1"l :;'1l'J tJ L,xtJ J':;'ll'l'll'Wl~'Vl nu n~';j'll'll1,rn L1-tJ'W~!l~ L1-tJ'W~ L il!l "vi 'lL 'Wn'lJ' 

~ 

I I I '" 

~tJ'W [;]~!l (;1"l'Wtr'J-n!lU qJ"vI'll1!lJitJJ''ltJ L 'W,x!l~ L1-tJ'W ~~ ~~ L "vI~'llltln n!J!l~L 'W"vI,r~~!l ~tJ'WLL~'J LL~:; 
" , 

~tJn ~J'!l~m"l'Vl J''lul~''l'l n n'l J''fl'l'W''vI,r~~!l ~tJ'W 'W!l n"l'l nll"vl,r~~!l ~tJ'WU~ LU'W~'Ji (;1~'ltJ 111 LL~ (;1~ 
11"4 .J ..::JQJ' ..... I .cJ 

L"vI L "vI'Wtl~ n 'l J'LU ~ tJ'WLLU~~'Vl Ln (;1"lJ 'W L 'W "vI~ n ~ [;] J' [;]~!l (;1"l'Wn 'l J'[;]!lU ~'W!l~ [;]!l n 'l J'LtJ ~tJ'WLLtJ~~"lJ!l~ 
" 

":5 """ J':;UU n'l J'f4 n'jj''l!l n (;1'J tJ 

Q' 4 -=I I "" .J.diI 1t _cr 4_ ..... oJ 
6 . LiJ'WL~J'!l~~!l LeJ tJ LL 'ViJ'~'J 'l~lLL~ :;L~ J'!l~~!l'1l'JtJL "vI~~'jj'tJ'll'l [;] LiJ'W"vI'W~ L(;1tJ'J n'W n'lJ''Vl 

.... ~ q _ ~ I '" 11 ~ I J' " ..... .:1 .c:.I 
"vi 'W~ ~!l L J'tJ 'W~ U 'VlU 'l 'Vl L'W n'l J'LeJ tJLL'Vi J' ~ 'J 'l ~ J'(;1 (;1 'J tJ 'W L'Vi J''l:;'J 'l L 'W!l"vl 'l ~ 'l J':; ~ 'W "vI'W~ ~ !lLJ'tJ 'W"l:; 

~ 

~J'!lU ~~~lun~ m'l~!~l~~ :;~~ L~~~'W~'W [;]~!l (;1"l'WL 'Vl ~ L 'W L~U"lJ!l~~~'jj'tJ1 'W!l ~ [;]~~ (]'ltJ'Vl!l (;1"l'l n 

~'W'jj'tH'W"vI~~ lu~n 1'W"vI~~ LL~:;"l'l n'll'W'll'l ~"vI~~ luu~~ n'll'W'll'l ~"vI~~ "vI,r~~!l L1-tJ'W~~ LmtJu L~~!l'W • • • 
I I I I 

L U'W L~'W~'l tJ l1 L~!l ~ LtJ~ L~ n ~ 'W'jj'~LL(;] ~:;'1l 'J~!l'l tJ L -n 'l ~ 'J tJ n 'W LL~:; L U'WL~~!l 'W ~:;'Vi 'l'Wl1 L~ !l~~!l~ • • 
" , 

J':;"vI~'l~ L~!l'll 'l ~ LL~:;i'W~~"lJ"lJ!l~ L~ n ~'J 'l~!1 'W J':;~u (;]'l~ 1"lJ!l~U J':; L 'Vl Pll1~ ~'W'l LL~'J ~'l~~ 'lJ'tl,j'l 

~'lL-n 'WJ':;~UUJ':;L'Vl Pl~ n 'l ~~~ ~'W'l L(;1tJ ~'l'W'Vl'l~"vI,r~~!l ~tJ'W"vI1!l"vl,r~~!l ~'l J''l (;]'l~1 L 'Vi n:;'U:;~'W 

"vI,r~~!l ~tJ'W~~n~'J'W'1l'JtJL,x Ltl (;1 ~'J'l~ LU'W'el'W"vI~~'el'WL~tJ'J n'WLL~ :;LU'Wn'l J'ufuJ':;~ui~ ~~L ,x!l~L 'W 

J':;~uLn~ L~tJ~n'W 

" ~~'ViJ' "l'l~,r!J (2538) l~n~'l'Jn~UJ':;LtJ'll,r"lJ!l~"vI,r~~!l~tJ'WH~~ll 

1. "vI,r~~!l ~tJ'WLU'WL~i!l~~!l~ ~J'H L~!l~'JtJL ,x,rn ~tJ'Wl~fu ~'J'l~~~'J'l~ L-n'l L"l LL~:;Ltl (;1 
~ " , ," 

~'J'l~ ~ (;1 "vI,r~~!l ~tJ'Wn~ n'jj'r;w:;Yi LPl'jj'l1"l:;~'JtJL,x ~ ~tJ'W~ n'jj''lv'i'l ~'J'l~ L -n'lL"l ~~ (;]'l~1 Lu'Wi'W[;]!l'W 

CIt ".oc:.I 1t 0..... CItro _ l.I.J lI' .J' 
'Vl~:; L~ n'Vl~ :;'W!ltJ [;]'l~~'l (;1U"l'WLn (;1 n'lJ'LJ'tJ'WJ''Vl n'J'l~"lJ'J'l~"lJ'W 

~ 
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2. WW'l~'el ~tJ'WLtl'WLV1ij'el'WL~i;!'el'l~tll \nr'l~'el L1-tJ'W~~';hmJI~hJ LYltJ'l L~'W'el-n'el LVi~~1-'l 
, ~ 

LYl'el1~~ ~tJ'W~ ~~11Ji' vi~'el HfI11'eltJ~lm~flltJ1'W~'el'l L1-tJ'W ~1'elI11'eltJ-n'el~'eltJ1Ji'L'Vh,r'W ~,r'l~'elL1-tJ'W 

~:;~'el'l1 ~ LL'W'"J'V11'1 LLri ~ L1-tJ'W1 'WnlJ'~m~I~1 rl'JI~~ ~ l'J,J'W1 rl'JI~~~ LL~:;nI J'tll rl'JI~~hJH1 w.Ji' 
~ ~ ~ 

lh:; L tJ"J! oJ Ji' 'J tJ 

3. ~,r'l ~'fl L1-tJ'WLtl'WLL\H~'llh:;~'J ~ rl'JI~¥ L~tJ{ ~VlI~'\..lL ~~ ~nJ'l~~ltJ'V1'V11'l nlJ'L1-tJ'W 
~ . , 

~ , I 

nlJ'~'el'W ~,r'l~'fl~tJ'W~'fl'l ~~~ ~~I'Wrl'JI~~ ;1'l~ Ltl'W-n'fl LVi~~1-'l LL~:;rl'JI~HiLtl'Wrl'JI~~~ L~'WL-n1 
~ ~ 

~ ... , 
~'JtJn'W'flm'lL~~I:;~~ 

4. ~,r'l~'fl L1-tJ'WLtl'WLL'W'J'V11'ltll hJ~ rl'JI~~~ltJ"lJ'fl'l rl'JI~~1-'l nlJ'~m~I~1 rl'JI~~~ln 
~ ~ 

~ 

nlJ'til'W~,r'l~'fl~'l ~'fl'l~'"lIJ'rul ~'l'fl'l ~hh:;n'fltJ~~ltJ'fl~I'l r;i'l LLJ;] r;i'J ~ L;tJ'W rl'JI~~'l~~ltJ"lJ'fl'l 
~ , 

~ 

~L;tJ'W r;i'J ~til'W rl'JI~~'l~~ltJ1 'WnlJ'til'WLL~:;~fll~ LL'J ~~'fl~ J;]1'l1 n'U:;,r'WLL~'J~ L1-tJ'W'fl1~~:;l~ 

~ 

5. ~,r'l ~'fl L1-tJ'WLtl'WLLJ''l nJ':;~'WLL~:;LLJ"lU'W~I~ 1~ Ji''JtJ nlJ'~h'l rlru~~~ ;1'lflltJ'W'fln , , 
~ I 

LL~ :;flltJ1 'W1 ~~'l ~ ~ rl'Jl ~~'W1'"l r;i'l LLJ;]J'lJ L~~~;J rlru~~u~ ~'l ~ ~ rl'Jl~ ~'W1~ L ~~ 1:;~~ rltJ 
'U '\I" \l 

" lh:;~tJnI J'rurl'Jl ~ ¥"lJ'fl'l,rn L1-tJ'W L ~'fl~I'W'JtJ J;]'fl nI J'~ rl'JI~~~ltJ nlJ'~ l'J,J'W1 rl'Jl~ ~ ~ LL~ :;nlJ'tll 
'IJ 

~ 

'W~l"Jru l"JruI1'J:; (2530) lJi'n~I'J~'lrl'JI~~I~t1J"lJ'fl'l~,r'l~'fl~tJ'WH~'llJ 

1. Ltl'W'flUnJ'ruJ'1 m (l n~'l,rnL1-tJ'W~'J'W~1 n~'fl~:;{ ~~11t)1.jf ~'J'Wr;i'J 'lI'JtJ1 ~~I~IJ'(l 
, 'IJ 

2 . Ltl'WLL ~~'l rl'Jl ~ ~~ (l n ~'fl'l L ~n :;~,r'l~'fl L1-tJ'W~:;~'fl'llJi'~tJmJ'I11J''J~~'eltJ rl rufll~ 
'IJ ~ , 

~ I 

ri 'fl 'W 'fl 'W ru 11111 ~1.jf LL ~ :;;J n 1 J' { ~ L tj 'fl ~ 1';) "J! 1 'fl ~ 1 'I L tl 'W J':; L iJ tJ tJ i ~ ~ 'W fi J;] 'fl L tj 'fl 'I 'lI 'J tJ 1 ~ rl J' 'J 1 'I 
• ~ 'IJ 

~ 

L tj'fl~11Ji' 111J''l n'W 

4 . Ltl'WLL~~'l';)"J!1 nlJ'~,rn ~tJ'W~I~IJ'(l ~ m~I~1 rl'Jl~h~~ L~~ LL~ :;1.jf'V1tJ'V1'J'Wrl'JI~~ 
~ ~ 

" .oc:::rr, IV cv IV '" cvCII 
n J':;tJ'J'W'J"J! 1'W'W1 LL~:; L ~~ 1:;~ ~ ntJ J':; ~tJ rl'J 1 ~ l"lJ'fl'l'WnLJ'tJ'W 

6 . 'lI 'J m~'W'fl LL 'W'J'V11'1 J;]1'l1 ~'W Ltl'WU J':;LtJ"J!oJJ;]'fl n 1 J'L1-tJ'Wn 1 J'~'fl'W L'lI'W n~ mJ'~ 

LLtJtJ1Jni~ nlJ'.r ~~~ ~'flnlJ'~'fl'W Ltl'W~'W ~'l~:;'lI'JtJ1~rlJ'LI111-tJ~nlJ'~'fl'W'fl~I'l;JUJ':;~'V1fifll~ 
'IJ 
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, 

7. -n'JtIL~~YfWLL~~'l-if'El~~'Vi;''ElLm~'l";j"ll1r1'J1~~ 
"" " ~ , 

8 . Lu'WyhJ~1'W~1~f1IYiyh1""Lnc;)~,r'l~'El(;]1'l1 L-n'W LLUU'tJn,xc;) riij'Elr1~ LU'W~'W a .~ ~ ~ 

~ 

~'l,r'W~ 1 ~ 1 ~Cl ~ ~U r1 'J 1 ~ ~ 1 ~ 'lJ LL~ :;U~:; LtJ"lI-W"lJ'El'l~,r'l ~'El L;'tJ'Wl~~1 ~,r'l ~'El L1tJ'WLU'W 

'flU n'lHt1n'ln1tJ'Wn'l~~'El'W~~1 ~ 'lJ iJn r11~ n v11~ih~ L~1~UVlU1Vl"lJ'El'l I'll Lu'W~-n'JtJ"lJ'El'lr1l1 'W 

n'l~~ c;) n'l n1tJ'Wn'l ~~'El'W 'ElflUI tIL ~'El~1"lJ'El'l~~ n~ [;l~ 'J1'1 LLC.J'W~ c;) n'l ~L1tJ'Wn'l ~~'El'W LU'WLL ~~'1 
OJ 

r1'Ji ~~"lJ'El'1,rm1tJ'W 1 "",rm1tJ'Wl~~n~1 ~'Wr1~1 LU'WLLUU'tJ n'IX c;) 1 "",rm1tJ'Wl~ m1 m~:;~~1 LU'W 
" 

LL~:;L~~U~:;~Un'l~ru(;]1'l11""LLri,rn~tJ'W 
IV ~ q a ~ q Q ~..J " .. GIl ~ '" 

~'W'l ~ 'El L~tJ'WLrJ'W~'El n 1 ~ L~tJ'W"lI'WC;)~'W'1Vl ~'JU~'J ~ rl'Ji ~ l '1!'l ~ L 'W'El~1 ~ 'El c;) r1 ~'El'1 [;l1 ~ 

~ ~ n ~ [;l ~~ n 1~'WC;) 1~ 'El rJ 1'1 Cl n ~'El'1 r1 ~U 1l'J'W Lc;)tJ iJ9 c;)lJ '1~~1 tJ L ~'El1-n1 'Wn 1 ~L1tJ'Wn 1 ~~'El'W 
<IIJ \J " " 

Lc;)tJ L'Tl'Vi 1:; L U 'W'El'l rl U ~:;n 'El U~ ~ 1 ~ 'lJ1 'Wn! ~U 1 ~ ~ n ~ [;l ~lu1-n~ 1'ElU 11u ~ n! ~ L1tJ 'Wn! ~~ 'El'W 

.I~"" .I~"" cI ",,,cI , clodI~ " J' , 
u ~:;·Ci Vl fill 1 'Vi LL~:;u ~:;·CiVl fiC.J~"lJ 'El'l n'l n~tJ'Wn'l ~~'El'W [;l~'El C;)9'Wm C.J L~tJ'W'J 19:; C;)~~'El L~tJ'El~"lJ'W'EltJ 

" " 
IV ..... 4,q 1V':!l q 0 ,q J' oC:IIt. l,q .0=1 q 

nu~'W'l ~'El L~tJ 'W L 'Vi ~1 :;~'W'l ~ 'El L~tJ'Wn 1~'WC;)~1 tJ ~:; L'El tJ C;)"lJ 'El'l L 'W'El~ 1 'J"lI 1'El tJ'l'1 ~ ~:;UU~:; LU tJU ~ 

~~ n Ln ru"~1~fu mLL~:;~ ~tJ'Wl~u11u1-n1 "" Ln c;)U~:; LtJ"lI'W1 'Wn'l~~tJ'Wn'l ~~'El'WL ~'El Ln c;) n'ln1tJ'W~ 
" OJ OJ 

~'WLU'WC.J~ i~ ~VltVl1'1 n!~~ n~1 LL~:;v111 "" ~ L1tJ'Wl~~ 1?J,J'W1'ElrJ1'liJU~:;~Vlfl1l1'Vi (Y1l'liltf ~ll L~fi; 
II I I I 

2531) ~'1 ,r'W~'1'El19 n ~1'J 1~~1 ~,r'1 ~'El ~tJ'WLU'W'flU n'l ~run'l~L1tJ'Wn'l~~'El'WYi~ 1 ~ 'lJ ~'lv1 1~-l1Yi 
~ 

L~1~UVl U1Vl "lJ'El'1 r1~ LU'W~-n'J tJ"lJ'El'1 r1~1 'Wn! ~~ c;) n'l ~L1tJ'Wn! ~~'El'W 'ElflUI tJ L ll'El~1"lJ'El'l~~ n ~ [;l~ 
\J IlJ \J \J 

I I II I I 

LL~ :;~'lYi1 "" rl'J1~~LLri ~ L1tJ'W ~'l,r'Wn'l~~91~ru1~,r'l ~'El L1tJ'WYi L ~~1:;~~~'l LU'W~'l~1 LU'W L~ltJiJ 
" '" 

~ ~ 

1. ~1'WLll'El~1 ~91~ru1U~:;L~'W(;]'EllUil 
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"" I " I 

1 . 2 n'l~ri '" L~!l nL il!l~1 L il!l~1~1 ~:;YlU~1 n{]!l~llJ~l1~~!l L1tJ'lJLth,lL il!l~1Yl 

~1 LU'IJ Hi' LLn n1~ri1~'IJ"'m1~ ~ M':lUtJ!l"'~'lJfi1'IJLL~:;~~nfi1'IJL~!l~ ~'IJ !lfiU1mL~:;tJn~':l!lth~ ... ... 
u~:;n!luL ~-n", LiOl'IJ 

0-

1"l':l1 ~ ~!l~ n1 ~ 1"l':l1 ~ ~'IJ 1 iOl LL~:;1 ~fl1':l :;'ll!l~ ~ c;.tJ'IJ 1 'IJ~:; ~ul1'IJ1 

2. ~1'IJn1 ~H' ~iOl1 ~ru1~1 LU'IJ~l1~~!l L1tJ'IJ~Lon LU'IJ~'IJ fi1'IJL 'lJn1 ~r.r '" niOl m~~ n1 ~ ... 

Lon ~1 r;n~ LL~:;niOl m~~~ L~'IJ!lLL'IJ:;"'!l'IJYl1tJ L~~L 'lJL:n~u5~L ~ Ln "'m1~ L -n1LiOluYl L1tJ'lJL 'IJ,x':l-n!l 

~1~1 L"'tJ~~~n~1':l~1~~!l~ LL~ "'~!l!l n~1!lth~ LU'lJlUfi~~~ 
o 0-

3 . ~1'IJ n1~I"l':lU I"l~ I"l rufl1Ym~:; L':l ~1 ~iOl1 ~ru1~1 ~l1~~!l L1tJ'lJYl~l1'IJ~!l~L~fUn1 ~ • • ., 
(;l~':liOl~!lU~1ij I"l CUfl 1 YiiOl1 n m:;Yl~':l~ ~ m~nfin1~ LL~:;L il!l~1L 'IJ~l1~~!l L1tJ'IJ~!l~ L ~~1 :;~~ nu L':l ~1 • 

., 0 ., 

!StJ'IJ ~m1~ ~!l~ij~11"l1Yi!l~~ 1"l':l~YliOl :;~!l L~"'tJL~ L~!l "'¥!l'IJ 
o 0-

':l11 ti~:;~(;l~ (2531) L~n~1':l~~ ~n~ru:;'ll!l~~l1~~!lc;.tJ'lJYl~ H~~l1 

o 0 0-

3. fl1M1YlL-n1 'lJLLUU !StJ'IJ l"l':lnU'lJfl1M1Yl-el1'IJL -n1LiOl~1tJ L~~1:;~~ nut3'tJ LL~:;-n'IJc;.tJ'IJ 

4. fl1YiU~:;n!lUI"l':l~~n~!l~-n"'LiOl'IJ (;lNnUL~!ld!l~ ~':ltJ~1~ fl1Yi~iOl:;L~-n!lLYiiOliOl1~~ 
~n ~!l~ n~1fl1Yi'll1':l ~1 'll'IJ1 "'fl1YiL~ 1"l':l~L~n~1!lL m1J Ln'IJLU n1~r.r ",~~yffl1Yi L~~1:;~~ ~ n~!l~ 

L-rl'IJ fl1Yi nU-n!l1"l':l1~!ltJ~i(1 L~mn'IJ ij ~1!lfiu1tJL 'lJLL~~:;fl1Yi 
'IJ 

5. n1~r.r "'~U L~~'ll!l~~l1~~!l c;.tJ'lJL ~ L~~1:;~~ nut3'tJ'll!l~ m on 
'IJ 'IJ 

o ., 0 

6. n1~r.r ",~i(1'll!l~~l1~~!l L1tJ'lJI"l':l~ijYl~1~ (;IN'll!lU~~ ~ ~1'IJ 1 ~ L ~~1:;~~ nU~1tJ (;l1'lJ!l~ 
o 

t:I q .. 1 .at 
L",n ~lJn'IJ!lnYl~':ltJ~1~ 

7. ij~1~U'1!~1~1!l~"J!l1Yl1m~~~1~fUFl'IJd!l~~~!l~n1~L~ 

8. ~l1~~!lijl"l':l1~LL;~LLNYl'IJYl1'IJ LijU~ n~:;"'1M~ 
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f'1J~')tJ ~tJ'VlJ'n1LL~--l (2515) lrXn~1,)~--l'1ruin~ru~"lJ'e)--l~,r--l~'e)L1tJtJ~~H 7 th~n1J' 

~'e) th~ n1 J'LL J'n ~,r--l ~ 'e) L1tJ tJ~'e)--l iJ 1")') 1 ~ (l n ~'e)--l LL~ ~ L ~ tJ--l (;] J'--l 1 tJd'e)--l (l n ~'e)--l ~tJ lrX LLn 1 ~ 
'\I '\I 

-n'e) LYi~~1--l (l n ~'e)--l 1-n~1tJ,)tJIl1~1 (l n ~'e)--l LLU--l') J'J'I") (;]'e)tJ n1J'ti'e)m~hnn ~'e)--l (;('e)--l 1"),)1~ L~tJ--l (;]N 
'\I '\I ~ 

~'e) ~,r--l~'e) L1tJtJ~~~'e)--l1 ~-n'e)LYi~~1--l~ LiJtJn~1--l hj~1 L~tJ--l~1'e)-nn~--l1 ~~L1tJtJl"lJ~L"1J')hj~1 n 
" '\I 

th~n1J'~~'e)--l n1J'1-n1l1~11 tJn1J'L~tJtJ~,r--l~'e) L1tJtJ~'e)--l LUtJIl1~1~~1tJ L~mll~1~ 

~,r--l~'e) ~tJtJ~1~ftJ L~ n1 LL~~LUtJIl1~1~ L~n 1-D1 tJ~ (;]th~911'tJ~1 n~~ ~ 
I II I I 

th~mJ'Yi~1~ mJ'9 ~J'tJ LLtJtJ"lJ'e)--l~,r--l~'e)L1tJtJl"),)J'LLU--l LUtJtJ'Vl LL~~~tJ'VliJ Lil'e)L1'e)--lYi1 ~ 
'\I 

~ ,~ 

1"),)1~hLnL~mutJ-ntJ(;]'e)tJ n1J'9~~,j11"),)J'VinVintJ ~'e) n1J'tJ'e)~,j1 1"),)J'L~tJYi~1--l1~nJ'~~1~ (~--l 4 
'\I 

rX1tJ) n1 J'1-n"lJ tJ 1 ~"lJ 'e)--l ~') Vi~"rf n1 J''e)'e) mLtJtJtJ n tJ n 1 tJl")') J'tJ'e) n d'e)--l J'1,)~91 LutJ1 ~ l")J'tJ 'htJ 

~1J'un ILL~~~1,J1~'e)--l,)1--lJ'tJ1~~ LL~~'e)tJ1tJ~1~tJ~m~1~~~ 
• ki " " 

tJJ'~n1J'~~ 111~tJJ'~ntJ~,r--l ~'e) ~tJtJ~1~ftJ L~m~ n 1"),)J'iJIl1~tJJ'~n'e)tJ~1 n n~1 L~ n L(;] 

111~tJJ'~n'e)tJ~'e)--l-n~L~tJ(ln~'e)--lLL~~~')tJ--l1~ Ci'1LUtJIl1~~(;]NntJl"),)1~~1--l1rX~--l~ "lJtJ1~"1J'e)--l1l1~ 
" 

1~I")')n~n~1'e)1~'1J~tJLntJltJ 

tJJ'~n1J'~,x1 iJl")ruIl1~~ J'11")11~LL~--lLntJltJ • , 
tJJ'~n1J'Yi~n iJ 1"),)1~tJJ'~ru(;]1 tJn1J'L~tJ L~~ 

tJJ'~mJ'~ L9 ~ 1 ~1"),)1~~~~tJ~,rtJ L~tJtJftJtJJ'--l1~~tJ~'e)m(;]n1J'nr'e)tJ L~~'e) 
'-I ~"\.I 

.lI 
1. LtJ'e)~1 

~ 

ti1tJl"),)1~~"lJ'e)--l L il'e)~1 (;]'e)tJ~'e) ltJ ... " 
~ , 

1.3 Lil'e)~1 ~'e)--l L~~1~~~1 tJmJ'L~1 1"),)1~~tJ1~ ~L1tJtJ iJ 1"),)1~tJ1n~1m Yl'e) 1 ~ 
" 

, ... ... .. 
2 . LI")J''e)--l~~1tJl")ru(;]Pl1~(;]J' 

2.1 iJl"),)1~(ln~'e)--l -n~L~tJ 
" 

2.2 J'~~tJl"),)1~mn~1tJ iJm1~L~~1~~~ 

2.3 n1J'1-D~'1Jin~nr~n~'e)--l ~~m~~~e.J~ -n~L~tJLL~~iJltJLLtJtJ~~')tJ--l1).J 



3. n1~Hf1l1'jj-1 

3.1 ~'el~'Eh'W~1tJ LL~::L-ih1'"l~1tJ 

3.2 UYl..r!?ltJ'elLL~::n1~1-ifi'1J~n'jj-ru~1~1Hl~'elrl')1~~~1tJ1~-n!?lL'"l'W 

3.3 n1~H1l1'jj-1"r111"'n~::~'Wrl'l1~~!?I • 

~ , 
4 .3 ~!?I L il'el~11 '" L~~1::~~ nu~::~u rl'l1~~1~1~Cl'1J'el~ ~ ~tJ'WYl LL(;ln ~h~ n'W 

4.4 1mfin1~~'el'W~'el~1"'~'el!?lrl~'el~nU~~nn1~'1J'el~n1~~tJ'W~ 
" 

24 

4.51m'eln1~~~tJ'WLn!?lrl'l1~f.i!?l~'lUtJ'el!?l L!?Im.h'Wm::U'l'Wn1~f.i!?lLLn11'1J~1 n1~ 

Yl!?l~'el~ n1~-:SLrln::tfLL~::n1~MUrl'l1~ • 

4.6 rl'l~nLLUUYl!?l~'elUU~::Lij'W~~i~~YliH~'ltJ 

5. rl'l1~~1'W1 '1J 

5.1 LL uu1J n ~!?I rl 'l ~L 1] !?I L'el n 1 ~ 1 '" ~ L1tJ'W 1~1-if n ~::u 'l 'W n 1 ~LLn 11 '1J~1 LLj;J1 'W 
~ 

'1Jru::L~mn'W ~~tJ'Wfi~1~1~Cl"r11LLuu1Jn~!?It!'W1~~'ltJ(;l'WL'el~ 
" 

5 .2 nLLuu1Jn~!?I~U'elm::~Url'l1~mn~1tJ 

5.3 n n1~YlUYl'l'WLL~::'1l'el~ L~1~ L~'el ~ ~tJ'Wu~ hi ~1'W'"l !?IU~::~~ f'l n1~~tJ'W~ 
" . " 

LLUU 1J n~!?I L~1~u~::~~ n1 ~ruLL~::L(;l1tJ~~~'el~~1~~UUYl ~tJ'Wj;J'el1U 

6. ~~~1'W'ltJrl'l1~~::!?I'ln 
, 

6 .1 n~'l-if'elLYi~L~~ 

6.2 nn1n~'W'elLL'W::~1~~Un1~~tJ'W~~'ltJ(;l'WL'el~ 
" 

6 .3 n~'l-if'el n1 ~-:S~tJ LrlN n1~LL~::n1~Yl !?I~'el~ LtJ'W~')-if'el L1'el~ 

6.4 n~t!~~'el~1~~~ 

7. ~'elrr~!?I'elUmru •• 
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"" ~ 7.3 ~LL'U'U'V1~~'fl'U~H'l~~~'V1fi 

8. n'l~r.r~~ULL'U'U"lJ'fl'l\nr'l~'fl 
" 

8.1 n'l~'J1'1l11~,JTl.~~'1~'fl tIf'fl'lkh~'W11il LL~~"ll'J'WL~ '1J1 ~'fl1'W 

8. 2 n'l~~t1'1Yl~~ n'l~'J1'1t.r'Jif'fl LL~~"lJ'W1 ~ 11i''J~~'1~'fl tIf'fl'll111 ~~~~'J n 1 'Wn'l~'fl1'W 
~"-::! .1 .~" .. J' ... J' 

8.3 n'l~ ~"ll'ClLL~~Jl1Yiu~~n'fl'U'V11 ~~L~'WL'W'fl~1"ll~LIil'W"lJ'W 

8.4 "lJ'W1~wt1'1~'fltlf'fl'ln~11~f~ 

Inlow (1963) HiL~~n~ru~"lJ'fl'l~~'1~'fl~t1'W~~~1 

1. L~'fl~11~~1~~fj1'W~1~~~n"1"ll1n'l~ l1'W~,rtl ih~2J'I~~1mL~~"1fin'l~tl1L~'W'fl~ iJ ... , , 
... 

~'J1~ L ~~1~~~ rl'Utj't1 LL~ ~~~~'U-n'W"lJ'fl'l~n ~t1'W iJ n'l~"lJtI1t1 ~'J1~ LL~ ~1 ~ ~'J1 ~~~1t1"lJ'fl'lif'fl ~'J1~ 

~1 rl'1J iJ n'l~mh'J t1'1~'1~ Ln ~~'W 1 ~2J LL~ ~iJn'l~'flii11nmL~ ~'1 ~'J1~ ~ ~ L ~'W 
2. LL'W'Jn'l~L~t1'W1~~1~~fj1'W 1~LLri n'l~1'Cf'fltl~1~iJ~'J1~~~1mLr.l~LL~'1kh~'W11il "ll'J'W ... 

'fl1'W 1, ~YivlL ~~1 ~~~ rl'U~~~'U ~ L1-t1'W 1 ~ ~'J1~ ~~~'J'UtI'fl ~~'fl1'WL;r111il~1 mL~~iJ n'l~'J1'1 LLCJ'W 
" ... "" , 

L~'W'fl L'W'fl~1'fltl1'1 L~~1~~~ 

3. ~LL[;]'1iJ ~'J1~~LU'W'fltJ1'1 ~ 
" " 

... , ... 
1il1 n n'l ~~ n~1 L'fl n~ 1 ~LL~ ~'11'W"1r.rtl [;]1'11~'W Yi'fl~ tu1~~1~~'1 ~'fl L1-t1'Wl1 ~t1'WtIf'fl'liJ 

iI I I I 

L il'fl~1l1 ~'fl'U~'W'fl'l [;]'fllil ~2J'I~1t1"lJ'fl'l~~ n ~ ~~ iJ ~'J1~ rI n tIf'fl'l l1'W~,rmL~~ LU'Wl1t1'fl~f'U L~t1l1'J 111 
'I 'I \J \J 

1.1 I I I 

iJn'l~~t1'1~1 ~'U Lil'fl~1 ~1~ ~'J1~tI1 n~1t1l1 L~~1~~~ iJ n'ln~'fl~ LtI'I ~'J1~~ 1'Jl1~1l1 L ;r111il~1t1iJ 
" 

Go' Slq q I '" ~ '" J4I 4:11 1"..:::.1 0 J '" '" ~'J1~ L~~1~~~ n'UCJ L~t1'W ~ LL~~'1m'l'fl'l"lJ'fl~~'V1 L"ll'flrl'fl ~ ~~11 LL'U'Un'l~'W1 L~'W'fl'V1 m~~'WLL~~Ln 
\J \J '\J 'I 

11 ~~n'fl'U LL~ ~iJ~ ~'W~ 'J t1'11 ~ 

2.4 'VI'lHDn1'iL~!J'Uin'lJ\nr~~'!lL~!J'U 

'V1 ~~Dn1~L1-t1'Wln~~Yi~ ~m~~Utl~ (behaviorism) 

~'J1~~~~'Wfi~~~~1'1~'1L~1 (stimulus) LL~~n'l~~'fl'U~'W'fl'l (response) L~t1~'W'V11-UIil~tIf'fl'l~h'l 

~'J1~~~~'Wfi~~~~1'1~'1 Lh LL~~n'l~~'fl'U~'W'fl'l!i'Wtl1111~ ~'J1~~1~1~rl1 'Wn'l~LL~ ~'1Yi ~ ~m~~ ~'fl 
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VI~~nm~'J1'H1'fl'wl'l1~'Clmn.J (Operant Conditioning Theory) LU'WLL'W'J~C'I'lI'el'l 
Skinner (1904, ~1'1ti'l1'W 'Yi~~ru 'JI~t1 L"'l'W~~. 2545; 'Yi'l';~'Wfi 'Yi'lL~1l1, 2542;) m~~t1'W~~1~ 

~ ~ 

II I I I 

VI~~ni'l ~'el mn~'el~LtI'I~:;~~1'1~'1L~1rium~~'elU~'W'el'l LC'lmh'Wm:;u'J'Wm~m~'J1'1L1'el'Wl'l1 ~'1 

~'WVl1tl"'l:;~'1'Yi~~m~~'el'eln~1111t11!1i\1'el'Wl'l1~'ClmnJ LC'ltI Skinner 1~mh'J~1m~~t1'Wi1.h:;LJlVl 

~ ~ L1t1'W!1i''el'l LU'W~1t1 m:;v'h L'el'l hJ1, Lu'Wm~LL~ C'I'I'Yi~ ~n ~nA'I L ~'el'l~1"'l1 n~'1 L~1111t1'W'el n~1 
~ , ~ 

m:;!1i''W LC'ltI~~ n m~Yl'WfJ1'W'lI'el'l mn1t1'WhLUU'J1'1 L~'el'Wl 'lI ~'Cl n~~~ ~'el rl'J1l.J~C'lYl'WfJ1'W'lI'el'lm~ 
" ~ cu .... 

oIICIII '" 4:IIJ'4 I .Q __.J '" .., .J .Q ... 

L~t1'Wl~1l.JVI ~~!J'Wrlm1mnL~ C'I'I'Yi~ ~m~~VJ n'JI'WC'I"'l:;Lnm'll'el'l nu ~'ClVl Ln C'I ml.J~1'l1'el'l'Yi~ ~ n~~~ 

LL'Cl:;~'Cl~ ~1l.J~1 L~~1'W~Lu'W~'Jn1~'WC'I'Yi~~m~l.J LC'ltI~'J 11uLL~'J ~'Cl~ Ln C'I~1l.J~1'l1'el'l'Yi~~m~~ 
I II '" II '" 

'el1"'l Lu'Wu'Jn~1-'el'Cluril~ 'h ~'ClY1~1l.J~1~'Wy'h1 t\'rl'W1~'W LL~ C'I'I'Yi~~m~l.J~'W~1 L~l.J ~1-m111 t\' 
.J _,,;, J' q I .Q ,4 " ... 

rl'J1l.J r1'l1'el'l mnL~ C'I'I'Yi~ ~m~l.J L'Yil.J'lI'WL~t1n'J1 "mnMl.J LLN" 'JI'I'el1"'l Lu'WmnLMl.J LLNVl1'1U'Jn 
, ~ 

~1-'elm~L~1l.J LLNVl1'1'ClU LL(Mh ~'ClY1 ~1l.Jl.J1~'W ~11 t\'m~LL~ C'I'I'Yi ~ ~n~~l.J,r'eltl'Cl'l L1t1 n~1 LU'Wn1~ 

'Cl'l L VI~ (punishment) LC'ltI m~'Cl'l L VI~'el1"'l Lu'Wm~'Cl'l LVI~L;'1U'Jn~1-'el'Cl'l LVI~L;'1'Cluril~ LC'ltliJ 

U~:;LJlVl'll'el'lm~L~1l.JLL~'1 ~'el 

1. m~L~1l.JLLNU'Jn (Positive Reinforcement) ~'el n~:;U'J'Wm~~1L-n1~'1L~1~1l.J~~'1 

'Yi ~ ~ m~l.J~ !1i''el'l m~ 111t11!1i'~m'Wmmr~~'1 LL~'J~11 t\''Yi ~ ~m~l.J L~l.J~'W~1-'elrl'l'el~ 
2 . m~L~1l.JLL~'1'ClU (Negative Reinforcement) ~'el m:;u'J'Wm~~'1~'1L~1'el'eln L~'elLnC'l 

'Yi ~ ~ n ~~l.J~ !1i''el'l m~ 111t11!1i'~ m'Wm~ru~~'1 LL~~11 t\''Yi ~ ~m~l.J L~l.J~'W 
U~:;LJlVl'll'el'lm~'Cl'lLVI~ iJ 2 U~:;LJlVl ~'el 

1. m~'Cl'lLVI~L;'1U'Jn (Positive Punishment) ~'el m:;U'J'Wm~~1L-n1~'1L~1~1l.J~~'1 

'Yi ~ ~m~l.J~llJ !1i''el'l m~ 111t11!1i'~ m'Wm ru~~'1 LL~'J~11 t\''Yi ~ ~m~l.J'Cl C'I'Cl'l 

2 . m~'Cl'lLVI~L;'1'ClU (Negative Punishment) ~'el m:;u'J'Wm~~'1~'1Lh'el'eln~~'1"'l1n 

LL~ C'I'I'Yi ~ ~ m~l.J~llJ !1i''el'l m~ 111t11!1i'~ m'Wm~ru~~'1 LL~'J~11 \\''Yi ~ ~m~l.J'Cl C'I'Cl'l 

VI ~ ~ n n 1 ~ L1t1 'Win ~ l.J'r'j VI fiij t1l.J (cognitivism) LU'W n 1 ~LU~ tI 'WLLU 'Cl 'I VI 1'1 'r'j VI fiYi i tI 

(cognitive) ~'1L,r'W m~LU~t1'WLLU'Cl'l1'W~'el'lm~fui (perception) rl'J1l.Ji (knowledge) rl'J1l.J 

L-n11"'l (comprehension) l.JL'W;1P\,s (concept) VI~~nm~L1t1'Win~l.J'r'jVlfiijtl~iJVI~~n~~11"i''1J 

VI~~nm~~6'1i (Insight Learning Theory) (~1'1ti'l1'W LL~'1L~'el'W VI~~'W, 2545; ~n'l..1 

L~1'J~~:;n'Cl , 2533) LU'WLL'W'J~C'I'lI'el'l~n~~':jVltJ1n~l.J Gestalt ~L~'el~1 m~~t1'W~Lu'Wm~4'C'lLLUU 
'U • ~ 

J' I" .., I '" Q..J ..,.... q..... .J 
'lI'Wl.J 11 ~ l.J Lu'Wm ~"'l C'I~:;uu ~'1 L~1111t1 1 'Wrl'J1l.J rl C'I LL'Cl:; LU'Cl t1'WLLUU m ~~un 'WVI'WVl1 'W'Cl n'rtt1J:;VI 

~ 
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I I" II I I 

~tJn~1V1~'1i :]'1Yi'W~1'W~1~'1JLt.m1~~m41'l1~V1~1!t~il~'elm~fui :]'1n!Jm~fuiV1~1~'1JiJ 4 -if'el 

1. n!Jm1~~~\I~ru (Law of Closure) L'Wm~fui~'1LL,)I'l~'el~~d:J'W.rI'l~ ~tth'!liJ 

LL 'W,) Lil~~9 :;V11-if'el~ ~ LL~~1~m'Wm~ruV11'elif '1JV11~'1'1.~~~\J~ru ~tt1!t!l~1~1Hl L1tJ'Wn~91 n 
~ , ~ 

l.h:;~u m~ruL~~ (;]'el~ m'Wm ~ru,r'W Ll'ltJVimm~~'WL9L 'W~'1,r'W9'WfOl~Utl')'W~uu~ru 
" 

t,..o.Q,.., ", ' .di1 .J~.t 
2 . n!J"1I'el'lfOl,)1~Ln~"l1l'ln'W (Law of Proximity) m~'1LI'lV1~'el~m'Wm~C\.,l11'lV1Lnl'l"1l'WL'W 

L,) ~1 (;]'el L ~'el'lV11'elLn~ L~tI'I ~'Wh'!lLn I'l m~~tJ'W¥~ d:J'WL V11'l LL~:;CJ ~ (;]'el rl'W LVi n:;~'W1!t!l9:;~'el'l LLUU 
II \J" CI 

" '" I I I 

LLCJ'W \J'W~ ~U ~rul'l1~ fOl') 1~ ~'el'l m ~"1I'el'lI'l'WL'el'lL 'W"1I C\.,l:;\J'W :]'1 m ~fU¥"1I'el'l~Uh'!liJ LL 'W,) L il~V14' 1'l~'1 
" " ~ 

(;]1'11 ~'elrJLnM I'l rl'WLU'W1l1Vi L~m rl'W V11'el LU'WV1~,) 1'lV1~ L~m rl'W 
" " 
3 . n!J m1~ L V1i1'el'Wrl'W (Law of Similarity) fOl,)1~ L V1i1'el'W"1I'el'l~'1 L¥1Vh H'~tth'!l4' I'l 

V1~,) 1'lV1~"1I'el'l ~'I L¥1t!'WL -if1L ~ ~')tJ rl'WL 'Wm~fui ~'I m~fuit!'W~tth'!liJ LL'W,) L il~~9:;~,)U~,)~~'1 L¥1~ 
LV1i1'el'Wrl'W V11'eliJ fOl,)1~ fOl~1tJ fOl~'1 rl'WLU'WV1~,) 1'lV1~ L~m rl'W 

" 
4. n!Jm~fui~,)'W~,)~LL~:;~')'WrJ'eltJ (Law of Pragnanz) l.h:;~um~ruL~~iJ~V1fiVi~(;]'el 

n 1 ~fu ¥"11 'el'lU fOl fOl ~ n 1 ~fu ¥"1I'el'lU fOl fOl ~ (;]'el ~'1 L¥1 L~ tJ ') rl'W'el19 LLI'l n (;]1'1 rl'WL~ LVi ~1:;n 1 ~L-n 
\J q \J II 

tJ~:;~U m~ruL~~ ~1 fu¥~ ,)'W~,)~ LL~ :;~')'WrJ'eltJ (;]1'1rl'W Ll'ltJtJ~:;~u m ~ru~u fOl fOl~ '1.~fu LU'WCJ~~ 1 " . 
~ , , 

91nV1~nm~"1I'el'l1l1ViLL~:;Yi'W (Figure and Ground Principle) L'WL1'el'l"1l'el'lm~fuifOl,)1~V1~1tJV1 

LL(;]~:;lJ fOl fOl ~ L'IX rlUll1Vi Ll'ltJ~'W'el~ rlU fOl,)1 ~ i~~'Wfi~1l1Vit!'WiJ (;]'el~'W'elrJ1'1 h L 'W~f11,):;~ LU'W~,)\,I 
..£ J' .... ~... ..... .1 .. ..J ... .1' :'1'" 

V1\,1'1"11'el'lVi'W V1~ nm~\,I~ fOl,)1~~1 fOl'1J~1n LVin:; u~1n!Jm~C\.,lV1 Ln 1'l"1l'W1'l1~~1l1Vi fOl,)1~ Lu\,l9N 

t!'W 9 :;LU'W91'1~1V1fuu fOl fOl~ LYitJ'ILl'lrJ'el~~'W'elrJrlUtJ~:;~V1fiIl1Vi"1l'el'l m~fu¥"1I'el'lU fOl fOl~t!\,I LL~:;L~'el 
III ... \J II 

U fOl fOl ~ fu ¥'elrJ 1'1 iJ tJ ~:;~V1 fill1Vi LL~ ') Vi n ~ n ~~~~9:; Ln 1'l~'W1'l1 ~~ 191 n n1 ~fU¥t!\,I9:;n fOl') 1 ~ 
q \J -I \J 

~ , 
L V1~1:;~~ L 'WV11'11'l~'1 rl\,l-ih~ ,11 m~fu¥"1I'el'lU fOl fOl~,r'WLU'WLtJ'elrJ1'1L~iJtJ~:;~V1fif11Vi Vi n ~ nn~V1 

" • "I 
~ 

9:;1'l1~~1"11'el'lU fOl fOl~,r'W1i9:;'1.~ L V1~1 :;~~ L-n\,lrl\,l • 

L-n'W iJ ~ ~')tJ'I1~ iJf11VitJ~:;n'elU L ~'el-n')tJ L \,1m ~'elfiU1tJ iJ"1I'W11'l L V1~1:;~ ~ iJf111!t1~ L -if 1L9 '1.~~1 tJ 

LL~:;LV1~1 :;~~rlu.rtJ"1I'el'l ~\1tJ'W LL~:;~'el'l~¥1'1 LLN9'1L9L 'IX ~'L1tJ\,I~'WL9 L-n'W iJ';)fim~'ll1 L~\,I'el~l.h 
" "" 



28 

., 
VI'W'I~'el ~tI'WHVI~1t1 ~'J1l-J'IU.ntl ~'Iil 

~1'Wn'l1'W~ru:::m'~l-Jn1m1~U~:::Cll-J~m~1LL"''I"1!1~ (2548) 1~~~'J1l-JVll-J1t1n1~ 
., , 

';) L~~1:::,xVl'W'I~'el ~tI'WH~1 ~'el n1~~1 LL 'Wn LLti nLLti :::'el'l fD1U~:::nmJ L VI~h'W'Wl-J1 L Yltlt] L~tI'I nu Ln ru-nYl 
, ., 

n 1V1'W(1) L Yl'el (1)~1V1'W'I ~'el ~tI'W L 'WLLI'l~ :::'el'l fD1U ~:::n'elu'W'Wi1 ~ m~ru::: LU'W'elth'l h 
'IJ 

'J1~ ,h:::9~~ (2531) L~~'J1l-JVll-J1t1"JJ'el'lm~';)L~n:::,xVl'W'I~'elL~tI'WH~1 m~ 

';) L~ ~1 :::,xVl'W'I ~'el L~tI 'W Vll-J 1 tln'l m ~~ 1 LL 'Wn LLti n LLti :::'el'l fD1U~:::n'elU"JJ'el'lVl'W'I ~'el L~tI'WL ~'el~"I1~ru1 

~ rurl1 LLI'l ~ :::~1'W~ 1 i1'el :::1~,j 1'1 n 1 ~n1V1'W(1) Ln ru-n~ L ~'el tl'ell~ L.;r 1 L YltiU L~tI'I nU'el'l fD1U~:::n'elU , 
'" tJ SJ I '" • 

LVI ~h'W'W ~'IilL Yl'el (1)~ 1V1'W'I ~'el L~tI 'W 'W 'Wi1 ~ 'J 'WL(1),j 1'1Yl LL~ n 1'l1'1 i1.;r'el ~ .;r 'el L~tI'el:::h 'l(1)tlll1l-J 1 
" , 

LLti n LLti :::"11 n Ln ru-nYll~ n1V1'W(1) H 

'W~ ~ru ~ru1~'J::: (2530) 1~ ~~'J1l-JVll-J1t1"JJ'el'l n1~';) L~~1:::,xVl'W'I~'elL~tI'WH~1 . , 

~'el m~~m~1'el'l fD1U~:::n'elU"JJ'el'lVl'W'I~'elL~tI'W L~'elll~:::Ln'W~ ruJ11~"JJ'el'lVl'W'I~'el L~tI'W 'l(1)tI~"I1~ru1 • ., , 
~'J'WU ~:::n'elu"JJ'el'lVl'W'I ~'el L~tI'WLLI'l~ :::~'J'W'elci 1'1~::: L~tI (1)~'I ~1'W~ mtru:::~'J lu ~ n~ru:::lll L~ l-J LL~::: 

., 
~ n~ru:::~1'WLn'elVl1 LU'W~1 ri'1! 

., 
~'I,r'W~1l-J1~ClMU1~~1 n1~';)L~~1:::,xVl,r'l~'elL~tI'W ~'el n1~~n~1ntl~:::L~tI(1)L'W • ., 

VI'W'I ~'el L~tI'WL 'W~1'W'el'l fD111~:::n'elu 1'l1'111~ LLn ~1'WL n'elVl1 ~1'Wn1~ll1 L~'W'el LL~:::~1'Wlll L~l-J 'l(1)tI 

LYltiU L~tI'I nu Ln ru-n~ L~'eltl'ell~ L~'el (1)~1'el'l fD1U~:::n'elUL 'WVI,r'l~'el L~tI'Wi1.;r'el LVI~'el'WVl1'el.;r'el1'l1'1 LU'W 
" 

..... .. ..., ~ .. 
3.1.2 Lntu.., n1'i'J LFI'i1~'VI'VI'IJ~'~'£I L'i!J'IJ 

"I1n m~~n~1 L'eln~1~LL~:::'11'W,;)4'tI~ L~tI'J.;r'el'l i1 ~ n1V1'W(1) Ln ru-nm~';)L~n:::,x 
, ., 

VI'W'I ~'el ~tI'WLYl'el LU'WLL'W'JYl1'1 L 'Wn1~';) L~~1:::,xVl'W'I~'el ~tI'W ~'1il 

Pingel 

UNESCO Guidebook on Textbook Research and Textbook Revision ~'1~1l-J1~ClMU • ., 
Ln ru'Yl1 'Wm ~';) L~~1 :::,xVl'W'I ~'el L~tI'Wl~ ~'1il 

J11~'el'lfD1u~:::n'elu"JJ'el'l~1nl~LLri (1) ~:::uun1~~n~ (2) 'l~N~~1'1V1~n~~~ (3) 
" 
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Ln ru.n VI1'1 m~"lJ!l'l ~ 'l ~'l1~ LLn (1) L~ tI 'J n UU ~~ru 'l"tn n.JLL'Cl:::m ~~'l'l~'I (2) 

" n~lJ LU'ltUJ'lti (~:::~ui'l..l, tJ~:::UlVl"lJ!l'l LN ~t1'1..l) (3) n'lm.JtlLLvd 

tJ~::: L11 Vl"lJ!l'l m ~tl'l L~'I..l!lL 'I..l~'l~'l1~ LLn (1) LU'l~lJ 'l t1~1!l L'"l [;I'I..l 'l "lJ!l'l ~ LL[;]'I (2) 
" 

n'l ~U~~tI'ltl-if!l rl'J 'llJ"lJ!l'l ~ L~ t1'1..l (3) 11 'l ~tJ~:::n!lu/ 11'l~ [;] 'l'l1/LL~'I..l~/LL~'I..l~'I [;]'l'l1 ~ LLM1'11r)1 'I..l 

~'ln (4) [;I'l~'l'lLL~:::~~~[;]'l'l1 (5) Lm~'I~lJ'l (6) LLuu'tln~c;) 
" n'l~';j Lrl~'l :::tfL~!l~'l"lJ!l'l ~'l n 1~ LLn (1) rl'J'llJ'"l1''I rl'J'llJ ~ n ~!l'l rl'J'llJ~lJ\l~nrLL~::: 

"... J' ...... J' dI ... "~" .... 
"lJ!l ~ c;)~ ~'l C;)"lJ!l'l L 'I..l!l~'l (2) m 'llJVl 'I..l~lJtI"lJ!l'l L 'I..l!l~'l (3) n'l~L~!l n~'J"lJ!l m ~ ~ ~ rl'J 'llJ ~'l rl C1.j"lJ!l'l 

" " 
L ~!l~'l (4) "lJ!lU L"lJ [;I'll!l'l rl'J 'llJ LL[;I n [;]'l'l '1l!l'l L ~!l~'l (5) oK c;)~ 'J'I..l'll!l'l-if!l L Vi'"l'"l1''1 LL~ :::rl'J 'llJ ~ c;) L ~'I..l 

;1 PI'I..lrl ~L 'I..ln'l ~tl'l L~'I..l!l'1l!l'l ~'l n 1~ LLn (1) m~LmtiU LVi t1U rl'J'llJ LL[;I n [;]'l'l'll!l'l';jfi 

(2) n'l~'I..lc;)if~~'l (3) ~im~[;J~~LL~:::n'l~m:::~'I..l!l'l~lJnr'1l!l'ln'l~tl'lL~'I..l!l 
" 

LC;) m'l tI m ~il tJ ~:::n!lU ~ 'J t1~'J-if!l~ in 5 tJ~::: L11Vl LL~::: L 'I..lLL[;]~ :::tJ~::: L11Vl ij~'J-if!l 

t1!l tI ~'I tJ ~:::n!lU ~ 'J tI ~ 'l" 'llJ [;I ~'J '"l ~!lU ~ n 'l ~'I..lC;) L "" ~!l c;) rl ~!l'l nu'"l c;) ~'I~ lJ 'l tI LL~:::1' [;I "tJ~:::~'I rl , , . 
, " 

L'U~'l :::'1l!l'l LrlN n'l~ ;'1 Lnru.nm~'lilijtJ~::: LtI"lltr[;]!ln'l~';j Lrl~'l:::tf~,r'l~!l ~t1'1..l 

Petty (1965) l~n~'l'J~'I[;I'l~'l'l';j Lrl~'l:::tf'"lruim~ru:::'1l!l'l~,r'l~!l L1-t1'1..l Lc;)t1L 'I..ln'l~ 

~h'l [;I'ln'l';j Lrl n :::tf~,r'l~!l L1-t1 'I..lij l' [;I "tJ~:::~'I rlL~!l LU'I..lLrli!l'l n!l ~1!l Ln ruon1 'I..ln'l~~'"l'l ~ru'l LL~::: , 

" L ~!l~'l';j"ll'l ';jfim ~L~t1'1..lLL~:::m ~~ C;)"''l~tJ L~lJ LL~ :::ij~'J-if!lt1!ltl LL~ C;)'I~'ltl~::: L ~t1 c;) L'U~'l:::'ll!l'l LL[;]~::: 
" 

" ~" ,... 'i'. a ~ " , ~ "J' ... 
C;)'l'l..l~'J!ltl'l'l"llC;)L'"l'l..l ~c;)t1n'l~'I..lC;)rl:::LL'I..l'l..lL(;)lJ ~'J 1000 rl:::LL'I..l'l..l LLU'ILu'l..lrl:::LL'I..l'l..lC;)'l'l..lL'I..l!l~'l'J"ll'l 45% 

';jfin'ln~t1'1..l 30% LL~:::n'l~~C;)"''l~tJL~lJ 25% [;I'llJ~'l~U 
" 

" 'I..l!ln'"l'lnilu'lij~'J'I..l~'lri'~~n 2 ~'J'I..ll~LLn tJ~:::n'l~LLm ~!l ~'J'I..lLL'I..l:::tl'l~,r'l~!l 

n'l~tJ~:::L~w·h~,r'l~!l ~t1'1..l'"l'l n Ln ru.n~'"l'l~ru'l 

Grossnikle and Reckzeh (1973) l~n~'l'J~'In'l~';jLrl~'l:::tfLL~:::tJ~:::L~'I..l~'l 
, , " 

~,r'l ~!l L1-t1 'I..lrl ru[;l PI 'l ~ (;) fVi tl 'llJ 'lL-n' LC;) t11~ n 'l ~'I..lC;) Ln ru.n m ~~'"l 'l ~ru'l L1!l'l [;]'l'l1 ~'I [;]!lltJil (1) 

" m'llJrl~u~'J'I..l'1l!l'l L~!l~'lVl'l'lrlru[;lPl'l~[;If (2) ~i nn'l~[;]'l'l1Vl'l'l rlru[;lPl'l~ [;If (3) n'l~H ~~vlLL~::: 

n'l~L""LL'I..l'J~C;) (4) m~L""~'l~'lnC;)rl'J'llJ (5) m'llJ~n~!l'l'll!l'l~'J~:::nc;) (6) L1!l'lVl~1t~LL~:::n'l~ 
~~'"ltr (L~'1l'lrlru(;)) (7) m~~~tJ (8) n'l~~t1'1~'l~UL~!l~'l (9) LLuu'tln~C;)LL~:::-if!l~!lU[;]'l'l1 (10) 

~'J!lt1'l'l~~ (11) m'llJtI'ln~'ltlL'I..ln'l~tl'lltJ~!l'l..l (12) n'l~LL1.J'IL~!l~'l 
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~ , 
'W'elnr.nni1U'lYi"'l1~n,n1'W~1'l.l~'W1 ~n ~'el (1) n1~~(;)~1l1JL~lJ (2) ~1~,rCll (3) 

"lI'W1(;)"lI'el'l'Wt!'l~'el (4) n1~1J1n1~"lI'el'l~1,rnYilJvi (5) 1'1~'elrl~ 
" " 

" ", 
-]'W(;l'el'W l~LLri (1) 1Lrln~tfLtlm~1'elti1'lhl1dj'WhJl~ (2) ~1LtI'W~'el'l51n1~L(;l~tJlJ'el~h (3) 

IStJ'l~1~1J~')mL'W'J'Vl1'l1(;) (4) 1.J~~tJnl'ln~'el1JLL'W,)~(;)'eltJ1'lh (5) Lrli'el'l~'elrl,)~Lrh.!~nh"ru~1(;) (6) 

~1 LL 'Wn n1 ~~ (;JJ'W1'eltJ1'l h (7) ~1 mlJ~1.J~1 n!J 1 'W~,r'l~'el ISU'Wrl,)ntl'W'eltJ1'1 h 

L(;)U Nicholls 1~~1n1~1Lrl~1~~1'W 2 ~,)'W ~'el (1) n1~~Lrl~1~tfn~'el1JLL'W,)~(;) 

(conceptual analysis) LL~~ (2) n1~~Lrl~1~tf~nh"ru~"lI'el'ln"'ln~~lJ1'W~,r'l~'elL1tJ'W (classification 

of activities) ~1'Wm1lJ~'el(;) rl~'el'l"ll'el'l L~'el~1LL~~n"'lm~lJn1JlJ1 (;l~~1'W~~n~ (;l~rl,)1lJ L~'ellJLtJ'l ... " 
" " 

"lI'el'l L tl'el~1/n"'l m~lJ Ltl'el~1~~~~1'l L~lJ rl,)1lJtl1~1'WLL~ ~rl,)1lJtJ1n 1 'Wn1~~1'W"lI'el'l~,r'l~'elL~tJ'W 

LL~ ~~'el1J mlJ rl,)1lJ ~ (;) L ~'W"lI'el'l m -n~,r'l~'el L1tJ'W ~'el rl~er ~'el'WLL~~ er L~U'W L~'el1.J~~Ln'Wrl rufl1~"lI'el'l 
\J \J \J" ~ 

~,r'l~'elL~tJ'W 9 ~1'W1.J~~n'el1J~,)tJ (1) 1fin1~tJ1L~'W'elL~'el~1 (2) m1lJrl~'el1Jrl~lJ"lI'el'lL~'el~1 (3) • 

m1lJ(ln~'el'l"ll'el'lL~'el~1 (4) ~1~~"lI'el'l~1~1~~11"'L;h1"'l~;'W (5) ~nh"ru:;"lI'el'lLL1J1J1JmX(;) (6) ~1.JLL1J1J 
" " 

n1n~tJ'W (7) n1~1"'~1LL'W~tJ11'Wn1~~'el'W (8) rl,)1lJtl1~1'W (9) ~nh"ru:;erLLj;]'l~,r'l~'ellStJ'W 
" 

_I ... ..... ~ .. 
3.2.1 fl'l1~\nntl'1l'el,m1~1..I~~L~'U'VI'U.:I·~'elL~tI'U 

~1,rn'l1'Wrl ru:;m~lJ n1~n1~1.J~:;(l).J ~ nh"1 LL ~'l'll1 ~ (2548) lrnt '" rl,)1).J~).J1tJ n1~ 
" " 1.J~~Ln'W~,r'l~'elB~1 ~'el n1~~(;)~'WrlruI'11'jJ'el'l~,r'l~'elL~).J,r'W 'el1"'l1J'eln.;]'el~ ';]'el1Jn~1'el'l ~'lLL~ • 

'-.1 'I' .,. J' 4... ~ " ".1 
'el'lrlu~:;n'el1Jfl1tJ ~'W L'll'W ~1U~:;L'eltJ(;)L'W'el~1~~'eln"'lm~).J "'l'Wn~:;Yl'l(;)1'W'el'lrlu~~n'el1Jfl1tJ'W'eln 

LL~ ~ri'el'W~1 n1 ~1.J~~Ln'Wl~ ~'el'l51 n1~rj (;)LL~:;Ln ru"Yl1 'Wn1~~(;)~'W~ L~'el Ci'ell~ 
3.2.2 Ln CU..1 n1~'l1~~Lii'U'VI,r.:li'el L~tI'U 

"'l1 n n1 ~~ nh"1 L'el n ~1 ~LL~ ~'l1 'W1~ tJ~ L~tJ').;]'el'l 51 ern 1~'W(;) Ln ru"Yl n1 ~1.J~~Ln'W 
" 

" ~,r'l~'ellStJ'W ~'li1 

Tarr LL~~rlru~ (2006, ~1'lCi'lL'W Lemmer, Edwards and Rapule, 2008) 1~ 

'elfl1J1 tJCi'l~~ n n1 ~L 'Wn1~1.J~~Ln'WLL~~ L~'eln~,r'l ~'el L~tJ'Wrl cil(;l pj1~ (;If B 3 1.J~:;n1~ ~'el n1~1 '" 

" rl,)1).J~1 ~ ClI"lI'el'l L tl'el~11 '" rl,)1lJ~1 ~ ClI n1J1fin1~~'el'W n1~~,r1J~~'W"'l1 n~,r'l~'el L1tJ'W 

" " 1.J~~n1~LLmn1~L "'m1).J~1~ClI'jJ'el'l Ltl'el~1 ~'el 51 Ltl'el~1~'el (;)rl~'el'ln1J~~n~ (;l~ 
~ J' q Q.c:S X.J.t=! .-.caI ....... ..J .qj 

n1~l"1nh"1 L'W'el~1).J rl,)1).J~~L'eltJ (;)~n'll'lYl L~).J1.J~:;~1Jn1~ru ).Jn1~~ (;JJ'W1Yl nh"~Yl L~).J1:;~).JLL~~ ).J 

n1~'elfl1J1tJL '" L.;]1L"'l LL'W,) ~ (;) LL~~m~1J,)'Wn1 ~ 1~ 



. ~ 

n.'yc,ra~1ra~~~~ ~~~ULI1J~~L\el~t1ll!!I:-LlA.nL~n~nU~~,q.VLUnr::' 9 ~~" V ~~L~U~ 
I I " I 

11l)~~[1n.~~~~~11 ~~~ULI1Lk1.tUDJlIA.!!J1Jt"~LUnr::1 S ~~1' e: ~~~U~I1l)~~[1n.~~~nc,~ ~~~ULI1 

!!JtLIT.1I1Lc,l!!nn.1 g ~~11 ~ IA.n.L~Ul.!I1l)~~n.n.~~U~~L\el~rul!!I:-LIA.M.LLfl)~~I1~ ~~IA.ULl1nc,nL!!J 
'" I"; rrl';.. I......... 'li;iio r=" 0 

I:-@lmr::
' 

9 - ~ ~~L~U~I1l)~~[1n.~~~J~~L\el~t1ll!!nratm~I:-,!\k1.n1J~~L\el~t1ll!!Lk1.@t:' L~n.M. 
, , " 

ra~~~LU~~ ~~L~@n~1Ltt~LUn.m1 (e:) ~~11 .f~~L\el~t1ll!!n.'yc,ra~m~~~~~~11 .f~~L\el~t1ll!!I:-LIA. 

M.LLfl)~~I1~ ~~~L\el~rul!!Lk1.@nmc,~n.@u~~n.1:-1f, ~~~L\el~rul!!~~L~ (~) @l!! n~'~~n. e: nt vSge: 
.. '" ,f" I'" p'" 't:Io "'» I" 

- age: "\el"M. ~nUt\elLU~~[1~~11 ("1A.c,~~) ~~1n1l!!1A.'~~".f~~L\elLralA.~n@~~LUI1-t~'I:-~nllLl)~ 

ra~1 L~~ ~I:-~ ~ LU& L.j;!,U ~ I:-c,~ IA.~~U 1:-@IT.L.j;!,U~ 11l)~~[1n.~~~n 1J~ ~ L\el~t1ll!!nrat' @~I:-,!\k1..r-~L~l!!' ~ 

• 
@~' JlI:-~~~[1l)~l'r:: vSge: - age: "\el"M. ~nUt\elLU~~[1~~LU&L~U~I:-C,~IA.~~UI:-@IT.L~U~I1l)~~[1 

n.~~~.f~ ~L\el ~t1ll!!nrat' @~I:-,!\k1..r-~L~l!!1 ~~LU I:-@l' L~U~~\ (8Sge:) ~n@l1k1. ~M.I1@~' 
, " 

nli~' @,"'·t-nk1.nl1,:;.gn~~" k1.~L~~' r,~LU I1Ut-@,!T.r,IiU'I.4.IiI!,r,nLt- S"S ... ,.. - 1-., - ,...,.. r-r-,.. .. 

,q.t[1UI1LC,l!!Ltt~LuraLn.&@ (g) 

.f~ ~L\elLralA.~I:-LIA.~~~LUnc,n.~~u,q.t~I1~~U!!J~~ ~ (v) ~~~k1. 1 r::I:-Lra@~~~~11!!Jt L~ 1,\1-tnra~ ~Ltt~n" 

(s) raL~k1.UL~k1.~.tU~LUn.~~~[1n.M.~\nra~~,\1-t ~ ~ (e:) nL~n~~ ~c,n"!!Jt L~ mra~~,\1-trac,Ifoc,~nr::' 
, " 

(~) t:1:-~Hnrat'@~I:-,!\k1.nt:'~~[11hruu'~nk1.L~~\ (900e: 'svw) ~90e: pefOJd 
" 

'" '" nra~~I:-@lT.nra~~Lun.m1[1~~~'m~LI1L~I1LC,l!! \elM., 11~~~gn~l'I:-LIA.I:-L~U~1111LC,l!!n.'yI1~~LI1k1.' 

,\1-t ~ ~~c,l!!nratm~I:-,!\k1.ra~1 raL~~\nL~~~1'~LI1k1.' @M.~ LnlT.r::@~I:-,!\k1.c,~ tvA-L~U~~" M.LLfI:-L~ 

n.@U~~[1M.LLf nlfo1 nratm~I:-,!\k1.I:-@IT.~ru~u ~n..y tU~ L~I1LC,l!!,\1-Vc,l!! t:uL!!Ju@n 
" 

I:-@IT.WU,IA. 
" f' F' 

LI:-L~ ~ ~ c,n "~~".f~ ~L\el LralA.~I:-LIA.~ ~~LUnc,n.~~un.'y c,ra~'!!Jt L~ m@~~,\1-trac,Ifo~c,l!!nra~ @~I:-,!\k1.n t 

nL 1:-1:-~l!!1 ~~11 ~!\U I;. n.m1 ~~nt:'~~[1nc,~n.ik1.L~ nra~ @~I:-,!\k1.I:-@IT.n.@u~~[1Jl l:-@raLn.&@t:L~k1. 1 I:-~I:-~ 
" " 

Ao "' Ao II 

~l!! @t:~n t n@~~Lu~~n.'y c, ra~, raLn.&@L~ L~~c,l!!nra~ @~ 1:-,!\k1.nra~,~ n@~~ LunratB Lun t M.LLfru l!! 

'" '" 11 ~ 1~ c,l!!n ,!\nrat' @~ 1:-,!\k1. n tl1L l) L~ ra~1 ~l!! I:-@ IT.ra c,1fo~nr::'n u 11 L ~ ~~ L u~~[1 
, " , 

Ao r\ Ao Ao 

.f~ ~L\el WIA.~I:-LIA.~I1Lc,l!!n.'ynra~ ~ 1:-@1T.11~1~I1LC,l!! I:-ra111@~ 1~C,l!!I1~W!!J~ nra~ ~ 

n.UI1~~LI1k1. 1~~11 !!Jtn~nra~1 ~nn.1 1A.1:-~"nn.1~ c,l!!I1UU!!JU ra~' nra~1 @~l:-nk1.nt!!J' LIT.1I1LC,l!!I1~~' I:-~" .... par" I~ r" ~ I,; - ~ f=' w;,.... I. " '=" ( 

~~11 Lk1.tUD.l(11~Lun t~.j;!,u~ ru LtUru~L!!J~~I:-Lra@~ ~~LU nratBLUn tl1c,~nc,~~~LUI1-t~' I:-~ n.@~ 

n.~n.mmratBLur:: n~1~~I1Lc,l!!nra~[11U~1BLUr:: .f~~L\elLralA.~I:-LIA.~LUnc,n.~w~LuLn~~~Lu 

nh~n.,!\~~LI:-L~I1U!!J~I:-~I1c,~ n@~~Lu~~n..YtU~L~I1LC,l!!~VLUI:-@~~~LU~~[1 
' " , 

~s 



6~~LIel~rul!lnra6m~t-nk1.t-~IT.f1~U~6rll!lt-~ 9 ~~1' V '2: '~ IA.rlL~Ut.l1't1.)~6rlf1l!l~66~~LIel~rul!l 
., ~ fI=I' s;.... I .... F'I"; pl·....,., 'C7 

t-LIA.6Lunt.f1~6U ~~ [Uk1. \nt.~nlJ' (jUL6fl~.f~~LIel~t11l!l t-LIA.M.LL!1.)661't~~~" IT.~' t.~ l't~mm1 ~~ , 

[Uk1. \nt.~nlJ' (jUL6fl~l!l!tU rtf1m1 ~tk1.1't66U b~ t-~IT.f1m1 fllnt.~ l!l~raf1t.6l!l ~ I'tLt.l!l Lnl'M ~6LU ~~ , 

ruk1.\nt.~nIJ1(jUL6fl~ t-rt
" 

8 t-,k-\JAI'tt1U,ttL~t-~1T. 9 - ~ ~r;L~UltI't1.)~6flf1~~6.f~~LIel~t11l!lnrai.' 
'" , 

~~t-,ttk1.n \ l!l!turtf1m1~tk1.1't66Ub~ 6~ ~U~k1.I'tL~f16l!l Lk1.~U 1 ~n~' [Uk1. \nt.~ t-rt" 8 t-,k-\JAI'tt1U,ttL~ 
" " 

t-~IT. 9 - ~ IA.rlL~Ut.l1't1.)~6rlf1l!l~66~~Llell!lrul!lnra61~~t-nk1.t-~1T.~6L~Lk1.~n1 Lk1.~f1.1~n~' 
p=" I'; pl·....... '=' I"=' ~..... IF' IP' 

, " " 
6LU~rt\ t-rt" ~ U~M.I'tt1U,ttL~nt.~ ~t;1nt:'~6fl6LU~~"l!l!turtf1m'~tk1.1't6Wb~ Lk1.~~' ~~ f1m, 

~ ~ 

S nlln~[Jk1.mn~1L~6LUf1m1fl6~n~1 t-rt" 8 n\ L JAI'tt1U,ttL~ ~~t-,ttk1.t-~IT.~n~1L~6LUf1m1fl6 

t-rt" 2: JAI'tt1U,ttL~t-~1T.1A.1LIUIUH1~~"i.I!ILIUIUH1f1~~6L~Ult6LU~t-~"~~~" t-rt" 2: JAI'tt1U,ttL~ 

t-~1T.1A.1 L IU IUWf1~ ~6L~U lt6LU ~t-~,,~ t-rt" v JAI'tt1U,ttL~t-~IT.U~' LIU IUW~ ~" IA.l L IU IUW 

f1~~6L~U lt6LU6 LU ~.f~ ~LIel ~t11l!lnra~ ~~ t-,ttk1.t-~"~ L~fl~ ~ra }~6 LU ~ t;1 ~~t-,ttk1.t-~IT.f1~U~6flJl t-~ 

~~11 l!lk1.UH f1m1 ~6k1.I't66U bU ~6L~Lk1.~m ~~t-nk1.t-~IT.~n~' Ln6LU f1m, rll t-~1' ~ f1U t.raU1 8S92: 
.... I';" IF!' '=" ,f ~.... 0 I • I ".... ~ 

- vS92: If,L6 U Xl YIA.M r;n \raLl'\k1.L~JAI't t1n lf,U ~1JAI'tt1U,ttL~~L~U It 1't1.)~6 flf1~~6n1J~ ~ Llel ~t11l!l 

nrai.' ~~ t-,ttk1.j\~ L6l!l1 ~~~ 1Jl t-~~6 flll ~ X ~ nlf,u ~1JAI'tt1U,ttL~ ral!ll ra Ll'\k1. L ~JAI't t1~ L~U It I't 1.)~6fl 

f1~~6n1J~ ~LIel~t11l!lnrai.' ~~t-,ttk1.j\~Ul!l' ~6LU t-~t' ra}~ (6S92:) .flA.n}n~'m~U LIU IU~~ , , 

t.L~ U t-~ \€ ~nra~ ~~ t-,ttk1. t-~IT.~ru~u ~ U em \ 
l!l ~1A.l!ll!l' Lk1.~m l!l blA.t-nk1.I't~' l!l' l't~mra61 ~~t-nk1.I'tI't' ~~" nUN3l!l' ~U' l!llA.nra61 ~~t-nk1.t-~IT.~ru~u~ f' P=l'I'I ~ f' ..... r" pi" I I"=' ~.... P=I' I ~ ..... fI=J''' 1.1'=" r" I"=' ~.... ..... 

I't L~ Lk1.~U 1 ~ t-L ~nlf,u ~'JAI't t1U,ttL ~ ral!ll.M.1't t1l!l }~.f ~ ~ Llel ~t11l!lnrai.' ~ ~ t-,ttk1.~ ~"6 L U L 1f,~1't6 U 
" , 

ral!l1.M.I'tt1l!l }~nrai.' ~~t-,ttk1.t-,k-\ 9 ~r;L~U It 1't1.)~6flf1~~6.f~ ~LIelI!lt11l!lnra~ ~~t-,ttk1. L~f1M.ra}~6LU ~t;1 
, " , 

1't~1 v nt.nL~nIf,U~1JAI'tt1U,ttL~ral!l1.M.1'tt1l!l}~~~1' 1't~1 ~ nt.nL~6LULIf,~1't6Ural!l1.M.1'tt1l!l} 

• 
~.f~ ~LIel ~t11l!lnrai.' ~~ t-,ttk1.nIJ1JI-\~t-Lf3~t.~ I't~U nlf,u ~1JAI'tt1U,tt L~ral!ll.M.I'tt1l!l }~~ ~"6 LU LIf,~ 

1't6U ral!l1.M.I'tt1l!l }~.f~ ~LIel ~t11l!lnrai.' ~~t-,ttk1.t-L~k1.~6 9 ~r;L~U It 1't1.)~6flf1~~6.f~ ~LIel ~t11l!lnrai.' 

~~t-,ttk1.n\Lk1.~~mra~mra~,~~,~~" (SS92: '1el'M. t-~flf1~flf1~~) ~2:92: If,L6UXlYlA.M L~UltI't1.)~6fl 
~ . 

6~~U ~k1.I1LI!I 9 ~r;L~U~1't1.)~6flf1~~6.f~ ~LIel ~t11l!lnrai.'~~t-,ttk1.Lk1.~U 1j\~L6l!l1 ~~~'Jl t-~~6fll.)~ X 
, " , 

~ (SS92: ' 1el ' M. t-~flf1~flf1~~) ~G9G If,LWXlYIA.M L~U~1't1.)~6fl61!1~U~k1.I'tL~ 9 ~r;L~U~1't1.)~6fl 

f1~~6.f~ ~LIel ~t11l!lnra~ ~~t-,ttk1.j\~L6l!l1 ~6LU t-~~' L~U~~\ (Ov9G) raL~Ll!ln,tt 6~~,V~6fl 

l!l ~~ULI1l!l!tUrtf1m11A.l!1~6flnIJ1 9 ~~" ~ ~r;L~UltI't1.)~6flf1~~6nra~ ~~t-,ttk1.n \~6L~~n~1 L~ , , 

6LU~~11 l!l~IA.ULl1nk1.1ULra~luLra~I'tLt.l!lt-HU~rl6LUnrl' 9 - S IA.rlL~Ut.l1't1.)~6rlf1l!l~6nt.~, l!l~1A. 
I'=' .D" J.: I • I.D' Jt:I" I'; .. I· .... .,., I"=' , " 

n. 
ULI't.fI!l~LIelI!lt11l!lLIf,~n\b\n~I'tLt.l!lnM.I'tt116LunlJ' 2: ~~" ~ ~r;L~UltI't1.)~6flf1~~6 .f1!l~LIelI!lt11l!l , , 

2:S 
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~:;~uu~:;m,J~n~1iJ~ 1 - 6 ~:;U~'el~LLr;l-.lLL~:;~1l!nYh,J~ ~'lU1~Vl1-.ln1~~n~1 ~1U'lUfilf-.lLL~:; . " 

iJ~~l.J~,rU ~1l!n~l.J~U1-.lLL1A-.lhh:;uH ~'lUn~1~l!-.l~'el~UUL'U~tmll.J~:; 40 - 60 U1Vl ~UL~l.J . " 
;:J"lIU1C;] 18 x 25.5 L'1lU~Ll.J[;l~ LL~:; 18.5 x 26 L'1lU~Ll.J[;l~ ~'l1l.J~U1"l1'el-.l~l!-.l~'el~UUL'U~U 200 -

300 ~ii1~uLU un~l!-.l~'elL1uu't.jfn~:;C;]1~'el1f[;l,ru LUUJ11Vi~ ~'lU'tU"lI'el-.l~l!-.l~'elL1uuLiju 
m:;C;]1~uiVi n1~Lojh L~l.J1 mfiL~iuVl1n1'l J11ViU~:;n'elU~'lu't ~ 'ki LUUJ11Vi L~UU"lI1'l~1 ~'lU~1 

-W1~:;1.Jm1l.J~-.l~l.J1U'tUn1nLr;l-.l ~1~:;~1~'1J "lI'elUL"lI[;l"ll'el-.l~l!-.l~'elL1UULL~:;~fin1~1.jf~l!-.l~'el~UU 

~'lU1~'ki~1~Uru"'l:;~:;1.JUVl~ ~'l-if'elrJ'elU L~"lI~ii1~n~'el-.l ~'lUU~~ru1~n~l.J;:JU1-.l~1l!n~l.J~~:;1.JH 
unru fnLVlmL~uVl~ (2539) LWl4'ud'el-.ln1~~n~1LmuuLVluu~l!-.l~'elL1uu~ru[;lPl1~[;lf 

"lI'el-.lU~:; L Vl PlL VlU LL~ :;u~:; L Vl PI ~~U~:;~UU~:;t1l.J ~ n~1 ;:Jtj [;l ~ u~:;~-.l ~L ~'el ~ n~1 LmUu L VlUU 

~l!-.l~'elL1uu~ru[;lPl1~[;lf"ll'el-.lU~:;LVlPlLVlmL~:;u~:;LVlPl~~U1u~:;~uu~:;t1l.J~n~1iJ~ 1 - 6 'tU 

Jl1UL~'el~1 Jl1u~fin1nL~:;Jl1u~ULLUU ViU~1 (1) Jl1UL~'el~1 L~'el~1~ru[;lPl1~[;lflu~l!-.l~'el~UU 
" 

~ru[;lPl1~[;lf~:;~uu~:;t1l.J~n~1iJ~ 1 - 4 LL~:;~:;~Uu:;t1l.J~n~1iJ~ 6 "lI'el-.lU~:;LVlPlLVlmuud'el-.l 

n1~U'ln n1~~U n1~~ruLL~:;n1~~1~l.J1n~~t'l LL~:;1u~:;~uu~:;t1l.J~n~1iJ~ 5 "lI'el-.ltl~:;LVlPlLVlU " . 
, " I I tJ 

LUUC;''el-.ltj t'l ~'l1l.JU1'l ~UVl LL~ :;ml.J1 [;l~l.J1nVl~ t'l ~'lULtj'el~1 1 u~l!-.l~'el L1uu~ ru[;lPl1~ [;lf~:;~u • 
u~:;t1l.J~n~1iJ~ 1 - 3 "lI'el-.lU~:;LVlPl~~ULUUd'el-.ln1~u'ln n1~~U n1~~ruLL~:;n1~~1~l.J1n~~t'l 
1 u~:; ~UU ~:;t1l.J ~ n ~1iJ~ 4 "lI'el-.lU~:; L Vl PI ~~ULUUd'el-.lVl PlUU l.Jl.J1 n~ ~ t'l LL~:;1 U~:;~U 

I I I " I , 

• 1 ~ !"I"" .1 "".'1 ~... v ... "" • ~ "" u~:;t1l.Jf4n~1uVl 5 - 6 "lI'el-.lu~:;LVlPl'1J~ULlJUL~'el-.ln1~'lc;]m1l.JU1'l ViUVlLL~:;lJ~l.J1[;l~l.J1nVl~t'l 

"" !'I'" ~ "" "" r .... 1 ~ !"I.J .1 
~l.J~~t1J11ViVl1-.l~ru[;lPl1~[;l~~U~U-.l~'elL~UU~ru[;lPl1~[;l~~:;C;]UlJ~:;t1l.Jf4n~1lJVl 1 - 6 "lI'el-.lu~:;LVlPl 

L VlmL~:;u~:;L Vl PI~~ULUUd'el-.l ~'l1l.J L-if1 1"'ll.J1 n~~ t'l 9 [;l~iu L~mnu~ru[;lPl1~ [;lfl u~l!-.l~'el ~uu 

~ru[;lPl1~[;l~[;lf~~:;~uu~:;t1l.J~n~1iJ~ 1 - 6 "lI'el-.lU~:;LVlPl~~U;:Jl.J1nn~1"l1'el-.l~l!-.l~'elL1UU 

~ru[;l Pl1~ [;If"ll'el-.lU~:;LVl PlL VlU (2) Jl1u~fin1~ U~:;LJ1Vl"ll'el-.l ~1ml.J1 u~l!-.l~'el L1uu~ru[;lPl1~[;lf 

~:;~Uu~:;t1l.J~n~1iJ~ 1 - 6 "lI'el-.lU~:;LVlPlLVlmUU~1ml.J~n~:;l.J1n~~t'l U~:;LJlVl"ll'el-.lU'1J~1Vl1-.l 

~ru[;lPl1~[;lflu~l!-.l~'elL1uu~ru[;lPl1~[;lh:;~uu~:;t1l.J~n~1iJ~ 1 - 5 "lI'el-.lU~:;LVlPl~~ULUU 

~1ml.J~n~:;l.J1n~~t'l ~'lU~:;~Uu~:;t1l.J~n~1iJ~ 6 "lI'el-.lU~:;LVlPl~~ULUUt"'lVltJU'1J~1n1nLU~ 
~'l1l.J~~1Ul.J1 n~~ c;] ~U LLUU"lI'el-.l LLUU'tJ n~c;] 1 u~l!-.l~'el L1uu~ru[;lPl1~ [;lf~:;~uu~:;t1l.J ~n~1iJ~ . " 
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tJ~:::m-J~m~t1tJ~ 1 - 6 "lJ'fl'ltJ~:::LVlPlh1mL~:::tJ~:::LVlPl~~lJLUlJLL1J'lJ1JmrC;n.J1n~~c;, (3) cJl1lJ 

ltJLL'lJ'lJ "lJlJ1c;,"lJ'fl'lltJL~hJ"lJ'fl,nnr'l~'fl~t1lJFlcW[;1P11~[;1f~:::~'lJtJ~:::tl~~m~t1tJ~ 1 - 6 "lJ'fl'ltJ~:::LVlPl 

'1 Vl t1iJ"lJlJ1 c;,~lJ 1 n~1WW'l ~'fl L1t1lJFl cW[;1 Pl1~ [;1f"lJ'fl'ltJ~::: L Vl PI ~~lJ n ~:::c;,11!t"; 1tJ n~i( 1 LL~:::tJ n~i'l 

"lJ'fl'l~'I!'l~'fl L1t1lJFlcW[;1 Pl1~ [;1f~:::~'lJtJ~:::tl~ ~ n1!t1tJ~ 1 - 6 "lJ'fl'ltJ~:::L Vl PlL VlmUlJm:::(;)1~'El1 f[;1 

~if 1 L~tI';l ~'J lJm:::(;)11!tvl1 tJ n~if1 LL~:::tJ n~i'l"lJ'fl'l~,r'l ~'fl L1t1lJFl cW[;1 Pl1 ~ [;1 f~::: ~'lJtJ ~:::tl ~ ~ n 1!t1 

Q~ cJ I Q' r " " J' I 

UVl 1 - 6 "lJ'fl'ltJ~:::LVlPlt1J~lJLtllJm:::c;,1~m~c;, m:::c;,1~tJn~lJ1c;,1lJLlJLL~:::m:::c;,1~LlJ'flLlJL~~ 

"lJ'fl'l~,r'l~'flL1t1lJFlcW[;1P11~[;1f~:::~'lJtJ~:::tl~~n~1tJ~ 1 - 6 "lJ'fl'ltJ~:::LVlPl'1VlmUlJm:::(;)1~tJi~ ~'JlJ 
• I '" '" ~ J' ~, ." '11 "" ... ...." • I ~ ~I 

n~:::c;,11!tlJ n~lJ1 c;,1lJ ~lJLL~:::m:::c;,11!tL lJ'fl ~ lJL~~"lJ'fl'l~lJ'l ~'fl L~t1lJFl CW[;1 Pl1~ [;1~~:::c;,'lJlJ~:::tl~ I'l n~1lJ 

~ 1 - 6 "lJ'fl'ltJ~:::LVlPl~~lJLtllJm:::c;,11!ttJ'fllJc;1 

Stevenson (1985) '1cJl~ n1!t1 Lmtl'lJ L ~t1'lJ~,r'l~'fl ~t1lJFl cW[;1 Pl1~ [;1f"lJ'fl'ltJ~:::LVl PI ~~lJLL~::: 

tJ~::: L Vl PI ~ ~ f~'fl L~ 1-n 1 ~ 'lJ~ 1 ~,r'l ~ 'fl L1t1lJFl cW[;1 PI 1 ~ [;1 fL lJ~::: ~'lJtJ~::: tl ~ ~ n1!t1 "lJ'fl'l tJ~::: L Vl PI 

~~ff$'flL~1-miJ~tJL~~~tI1'Jn~1 iJ~ilJLL~:::1l1~~1nn~1 m~~c;,vl1~,r'l~'flL1t1lJFlcW[;1P11~[;1f"lJ'el'l ... " 
" tJ~::: L Vl PI~~ f~'fl L~1-n 1 L iflJ m n1t1lJ~ 1 LL~:::Vl 'lJVl'JlJ LlJVl1'l [;1N rllJoif 1 ~ n1 ~~ (;)vl1~,r'l ~'el L1t1lJ 

Fl cW[;1 Pl1 ~ [;1f"lJ'fl'ltJ ~:::L Vl PI ~~lJ* L iflJm~,J1 L~lJ'el Fl'J1~ ~ c;,~'J'lJtI'el c;,Vl1'l Fl cW[;1 Pl1~ [;1f~'1cJl~'J'lJ~'J ~ 
" , 

~ 1 'el rJ 1'l n ~:::on'lJ ~'l LLt;] LL~n ~,r'l ~'fl L1t1lJFl cW[;1 Pl1 ~ [;1 f"lJ'el'ltJ~::: L Vl PI crl ~lJiJ Fl'J1 ~ L UlJlJ 1 ~ fi~~~ 

~1n n~1~,r'l~'el ~t1lJFlcW[;1P11~ [;1f"lJ'fl'ltJ~::: L Vl PI~~ff$'el L~ 1-m ~'l Fl~t1f'fl'l-rl'JtI L ~~ L~~LlJtJ~:::L~lJ~hJ ... " 

on c;, LL ~'l~1'flL ,x~1t1~ :::L~t1 (;) L~~ L~~ LlJ~:::~~1'l n 1~~'fllJ ~,r'l ~'fl L1t1lJFl cW[;1 Pl1 ~ [;1f"lJ'fl'ltJ~:::L Vl PI ~~lJ 

LL~:::tJ~::: L Vl PI ~ ~ ff$'fl L~1-n 1 iJ L ~'fl~ 1 Fl ~'el'lJ Fl~ ~~ 'el rllJ LLt;] n 1~,J 1 L~ lJ'el Fl'J 1 ~ ~ c;, ~'J'lJtI 'el c;,Vl1'l ... . 
FlcW[;1 Pl1~ [;1 fLL~:::l1 n1!t:::t;]1'l1LlJ~,r'l~'fl L1t1lJFl cW[;1 Pl1 ~ [;1f"lJ'el'ltJ~:::LVl PI ~~lJ~ :::,J1 L~lJ'el L~'J n~1 

~,r'l~'fl ~t1lJFlcW[;1 Pl1~ [;1f"lJ'el'ltJ~:::LVl PI~~f~'el L~1-m 

Fuson , Stigler and Bartsch (1988) '1ffl~t1~'el'lm~~1~'lJL~'fl~1m~~'fllJ~'fl'lm~'lJ'Jn 
LL~:::n1 ~~ 'lJ LlJ~,r'l ~'fl L1t1lJFl cW[;1 Pl1 ~ [;1 f"lJ'fl'ltJ~::: L Vl PI ~~lJ tJ~::: L Vl PI~lJ tJ~::: L Vl PIt'll L~ tI [;1 tJ~::: L Vl PI 

'1t1f~t)lJ LL~:::tJ~::: L Vl PI~ ~ f~'fl L~1-n 1 ~ 'lJ~ 1 if~~ tI ~1 ~ t1J~"; 1L,x I:J ~ i~ q Vl iVl1'l n 1 ~~ n1!t1 

Fl cW[;1 Pl1 ~ [;1 fL lJL'll L~ tI [;1 LL~:::tJ~::: L Vl PI t;]1'l1LlJ[;1 :::t)lJ'el'fl n '1n ~ l"l'fllJoif1'l ~'l L~'el Lmtl'lJ L ~t1'lJ rl'lJ 

" J' " ~~ff$'flL~1-m ~'fl m~~1 ~'lJ Lil'el~1LlJ~in~ [;1~ L~~1:::m~~'ellJLlJ'fl~1 FlcW[;1 Pl1~ [;1 f'lJ 1'l Lil'fl~1ri'ellJ ... " 
o ~ "'... q ""'i' ""..i..i J' q J' ... !'1 '" , 

Vl1 ~ ~lJnL~t1lJ~ ~'fl n1~ L~t1lJL~'el'l'fllJ 1~1 n"lJlJ LL~:::~1~1 ~m~t1lJL lJ'el~1 Fl CW[;1 Pl1~ [;1~ ~c;,~1 n n'J1 

,rnL1t1lJtJ~:::LVl PI~lJLlJ~:::~'lJ L~tI'J rllJ lJ'eln~1 ne~'l~'lJ~1 n1~~1 ~'lJL~'el~1 L1'el'ln1~'lJ'JnLL~:::m~ 
, 

• I "".'1.1 "".1 'i' "" .1 '1 '" ... "" "'..." ~'lJ"lJ'el'llJ~:::LVlPlt1J~lJ lJ~:::LVlPl~lJ lJ~:::LVlPl ~'llL'JtI[;1 LL~:::lJ~:::LVlPl [;1~'JlJ~Fl'J1~~'elc;,Fl~'fl'lnlJ t1nL'JlJ 

tJ~::: L Vl PI~~f~'fl L~1-n1 ~'J'flrJ1'l L -rllJ t~VltJif t1J~1n1~'lJ'J nLL~:::n1 ~~'lJ~iJ l:J~i~fihJLnlJ 18 LlJ 
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lnJ..:J ~'el L1-tl'Wl"1 rul?l Pl1 ~ I?l f~'el..:J1.h::: L'VI PI ~~'W th':::L 'VI PI~'W l.h::: L'VI PlL'] L~ tI I?l LL~ :::U~:::L 'VI Pltt1f~r)'W 

U~1 n!J~'WL~')n~11 'W~,r..:J~'el L1-tl'Wl"1rul?l Pl1~ I?lf~'el..:JU~:::L 'VI PI~~f~'el L~1m LL~:::L1-tJ'W"lU~..:Jturi'el'W 
U~:::L'VIPI~~f~'elL~1m n1~L1-tl'W"lUU'VIm~U,)nLL~:::m~~U~~~~Yltfhhii'W 18 ~L~')n~1 LL~::: 

1"1,)1 ~ ~1~1~(1'V11..:J m n1-tl'W~'el..:J,rn L1-tJ'W~mtJ-W'eltJ n~ 1~~1~ 1 ~(1 LLntr 'Y~11"1 rul?l Pl1 ~ I?lfL ~fl1et~ 

LU'W L Yl ~1::: n 1 ~~'el 'W';jfi n 1 ~~1 'W,) ru U ~1 n!J'el~1 'W ~,r..:J ~'el L1-tI 'W1"1 rul?l Pl1 ~ I?l f~ 'el..:J U~::: L'VI PI ~~ 'W 

U~:::L'VI PI~'W U~:::L 'VI PlL'] L~tI I?l LL~:::U~:::L 'VI Pltt1f~r)'W~1'elii"lm~~1 'Wm n1-tl'Wm~~'el'Wl"1ruI?lPl1~ I?lf~ 

~,ru~~'Wm~~1';jfin1~~1'W')rutu1-n'WmnLffi:"l'VI~tr'Y~1m~U')nLL~:::m~~U 

Reys, B.J., Reys, R.E. and Koyama (1996) t~~mt1L4'el..:Jl1w.J'W1m~~1'Wm~~1'W,)ru 

1'W~,r..:J~'el~tI'Wl"1ruI?lPl1~l?lf~:::~uu~:::(1~~mt1~'el..:JU~:::L'VIPI~~'W 3 ~1,rnYlYl~ i1r)I?l~U~:::~..:JI"lL~'el 

~m~t1';jfim~~'el'Wn1 ~fii ~ ~1'W,) ru1 'W~,r..:J ~'el L1-tl'Wl"1 rul?l Pl1 ~ I?l f"ll'el..:J ~~'W ~:::~uu~:::(1 ~ ~ mt1U~ 

1 - 3 "ll'el..:J 3 ~1,rnYl~vr~~Yl~Yl1'Wu 1993 t~LLri (1) ~,r..:J~'elL1-tl'Wl"1ruI?lPl1~l?lf~LL(;]..:JLc;)tJ 

Hirabayashi et al. (2) ~,r..:J~'elL1-tJ'Wl"1ruI?lPl1~l?lf~LL(;]..:JL~tI Hosokawa et al. (3) ~,r..:J~'el~tI'W 

I"1ruI?lPl1~l?lf~LL(;]..:JLC;)tI Seki et al. "l1nn1~~mt1YlU~1 ~,r..:J~'elL1-tJ'Wl"1ruI?lPl1~l?lf~:::~u 

u~:::(1~ ~ m~l'1U~ 1 - 3 "ll'el..:JU~:::L'VI PI ~~'W~1 L~'W'el L~'el..:J91'W,)'WLL~ :::~') L~"ll LL~:::~'el'Wm~~1'W,) ru 

91'W,)'WL~~~~1t1~~ n 1 'wu1u'vI"ll'el..:J n1~LLm"l'VI~tr'Y~1'V11..:J I"1rul?l Pl1~ I?lf 91'W,)'WLL~:::~,) L~"ll"l:::~ n 
., 

"l C;)91 ~')tI';jfim~'Vl'el..:J91 LL~ :::L1-tl'WiL 'W~:::tI :::L,) ~ 1ti'Wi'W 1 '" 1"1,)1~~1 ~ 'Y m ~fii c;) ~1'W,) ru1 'W 1"l LL~::: hi 

i1m~1-ifLI"1~'el..:JfiiC;)L~"ll1'W~:::~uu~:::(1~~mt1 ~..:J~~n1~';j4'tlt~~'el~I"1~'el..:JnuLL'W,)'VI1..:J'1I'el..:J NCTM 

(1989) L-rl'W m~~1 L~'W'el L~'el..:J91'W,)'W~,) L~"ll LL~:::m~~1'W')ru91'W,)'WL~~~~1t1~~n 1 'Wu1u'VI"ll'el..:J 
., , 

mnLm "l'VI~tr 'Y~1'V11..:J I"1rul?l Pl1~ I?lf 1 '" 1"1,)1~~1 ~ 'Y nu m~fii c;) ~1'W,) ru1 'W 1"l~..:J LL(;] L1~ ~tI'W 1 'W'VI1..:J 
, ., 

n ~ u n'W L1'el..:J i 'Y ~ mtruLL~:::n 1 nL~ ~..:J';jfi ~1'W,) rul"1') ~"l :::~'el'Wn'W1l1 tJ~~..:J 'W'el n"l1 nil~4' tJ~..:J 
~ " _ F.! .... '" ':!I.... ~ ... "'. 1 ~ ::"I...J .1 ...J.'I 
~~L1J~tlUL'VItlU~'W..:J~'elL~tI'Wl"1ruI?lPl1~1?l~~:::c;)Uu~:::(1~l"1mt1u'VI 1 - 3 "ll'el..:Ju~:::L'VIPI'YlJ'WLL~::: 

., 
U~:::L'VI PI~~fllj''el L~1m1 'W~1'W~U Lfl~ LL~:::LI"1N~h..:J"ll'el..:J~,r..:J~'el ~tI'WLL~:::YlU;r'el LLl?ln (;]1..:J~..:J (;]'el tuil 

.a " 

~1'WlULfl~ YlU~1 ~,r..:J~'el~tI'Wl"1ruI?lPl1~l?lf"ll'el..:JU~:::L'VIPI~~'WYl~vr~')tlm:::C;)1M 4 ~ un 

~,r..:J~'elLu'Wuml'el'W i1"ll'W1~'1I'el..:J~ULfl~rl'el'W;r1..:JL~n (18 x 25 L']'W~iL~I?l~) 91'W')'W~,r1rl'el'W;r1..:J 
" , ., 

,r'eltl Lij'el LVI tlU nu~,r..:J~'el L1-tl'Wl"1 rul?l Pl1 ~ I?lf'1l'el..:JU~:::L 'VI PI~~fllj''el L~1n1 'W'eln"l1 nil ~,r..:J~'el L1-tJ'W .a 

1"1 rul?l Pl1 ~ I?lf"ll'el..:JU ~:::L 'VI PI ~~'W1-if1l1Yl m~1..:J LL~:::m~,)1 C;)1l1Yl91~'el..:J~ m'Wn1 ~ru(;]1..:J1 ~ LU'W 

tr 'Y~1'V11..:J I"1rul?l Pl1~ I?lfl 'Wm~L~'W'el1"1,)1~ fii c;)~')Utl'el C;)'VI1..:J I"1ruI?lPl1~ I?lf ~..:JYi11 ",,rn L1-tl'W~1~1~(1 

LLm"l'VI~tr 'Y~1'V11..:J I"1rul?l Pl1~ I?lft~mh..:Ji1u~:::~'VIfiIl1Yl nfl1,) ~'el ~,r..:J ~'el L1-tl'Wl"1 rul?l Pl1~ I?lf"ll'el..:J 

U~::: L'VI PI ~~'W1-if1l1Yl m~1..:J LL~:::n 1~,)1 C;)1l1Yl91~'el..:J ~1l1Yl n1~ru~ LU'Wtr 'Y~1'V11..:J I"1rul?l Pl1~ I?lf 
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u~~n'elU nu 1 um ~~ ~'1-.:J m'1 ~ ~ 11l~,)UtI'elI1l'Vl'1-.:J rl rut'] PI'1~ t']f LL~~ L~u'eli'el~ ~~-K ~~ufinuu'Vl C1t1l.l 
" I ~ I ~ 

fl'1~U~~n'elU (;]'1-.:J11il~ Lntl')i'el-.:J nu L i'lmnYi rl'1 i-.:J L1t1u'el~ U'el nlil'1 nil u-.:J~u~'1'\.nr-.:J~'el L1m.l 

rl rut'] PI '1 ~ t']f"lJ'el-.:J qj~uiH'1u,)ULLUU'tl mr 111 LL~ ~L~'el~~'1~fu LLUU'tl mr l1lil'eltl LL~~L~'el~~'1-.:J~'1~fu 
" , 

m~lill1luuVi n 1 umr-.:J ~'el L1t1uil'eltl ~-.:J,ru,rn L1t1uu~~L 'Vl PI qJ~u~-.:J~ nlill1luuVin 1 u~~ I1lUUV; n 

1 U"lJ ru~~ ~~-.:J 1 u~ '1 ~~1'el~~-.:J 1 U~'el-.:J"lJ'el-.:J~,r-.:J ~'el L1t1url rut'] PI '1 ~ t'] f"lJ'el-.:Ju~~ L 'Vl PI~~f~'el L~ 1mlil ~ 
oil 

, 
~hU'i:rlN~~'1-.:J ~U~'1 ~,r-.:J~'elL1t1urlrut']PI'1~t']f~~~uU~~Cl~~nM'1tJYi 1 - 3 "lJ'el-.:JU~~L'VlPl 

qj~uLL(;]~~~'1,rn~~vflil~iJU'VlL1t1u 20 U'Vl1ULL(;]~~~~~uiJ~,r-.:J~'elL1t1urlrut']PI'1~t']f~~~u~~ 2 

I I I q .oCII 4II:1II I CIII I 0 J' .eM .-

L~~ LLt']~~L~~~U'Vl L~tlU 10 U'Vl U'Vl L~tlULLt']~~U'Vl L~tlU~-.:JU'1 L~U'el LU'el~'1~~'elrl')'1~ rll1l~,)UtI'ell1l • 
'Vl'1-.:J rlrut'] PI'1~ t']fL Yitl-.:J L1'el-.:J L~m LL~~iJ9'1U,)UVI~'1 (;]'elU'Vl~'eltln~'1~,r-.:J~'el L1t1Url rut']PI'1~ t']f"lJ'el-.:J 

U~~L'VlPl~~f~'elL~1m1u~~~UL~mnu 1u~,r-.:J~'elC1t1Urlrut']PI'1~t']f"lJ'el-.:JU~~L'VlPln1UuhjiJm~~'el'W oil .~ • 

" , , 
'VlU'Vl ') u~1'el n '1 ~~'el u~ '11 U L1'el-.:J L~ tI') nu 1 U"lJ ru~Yi ~,r-.:J ~'el L1t1 Url rut'] fI1'1 ~ t'] h'el-.:Ju ~~ L'Vl PI 

" ~ ~ f~'el L~1n '1 iJ n '1 ~~ 'elU'VlU'Vl ') U ~1'el n '1 ~~ 'el u~ '1 ~,r-.:J ~ 'el L1t1 Url ru t'] fI1 '1 ~ t'] f"lJ 'el-.:J U ~~ L'Vl PI 
oil 

" , 
~~f~'el L~1m~ 111 Li'l'el~'1 2 ~~'1 (;]'elrl'1U ~')u~,r-.:J~'elL1t1Urlrut']PI'1~t']f"lJ'el-.:JU~~L'VlPln4uumlil~11l oil .~ • 

L~'el~'1 1 ~~'1 2 ~~'1 3 ~~'1 ~1'el 4 ~~'1 rilrJl LL~~~'el-.:J1-nL,)~'1L1t1U~~'1t1.ru VI,r-.:J~'elL1t1U 
, " 

rl rut'] PI '1 ~ t'] f"lJ'el-.:J U ~~ L'Vl PI ruuuiJU'Vl'VlU'Vl,)UL i'l'el~'1 L'llUL~tI ') nu~,r-.:J ~'el L1t1Url rut'] PI'1~ t']f"lJ'el-.:J 
~ . 

U ~~ L 'Vl PI~ ~f~'el L~1m LL!?lU'Vl 'VlU'Vl')U1 u~,r-.:J~'el L1t1Url rut'] PI'1~ t']f"lJ'el-.:JU~~L 'Vl PI n1tlUIil~LtluU'Vl oil .~ • 

"I " I 

'VlU'Vl,) U L i'l'el~ '1Yi L1t1 U~ '111-.:J tJ 1 U "lJ ru~Yi U'Vl'VlU'Vl ') U 1 u~,r-.:J ~ 'el L1t1 Url rut'] fI1'1 ~ t'] f"lJ'el-.:Ju ~~ L'Vl PI 

~~h'el L~1mlil ~un nnmJVhtlu'Vl L1t1ULL(;]f'l~U'Vl LL~~Lti'el-.:JIil'1n~,r-.:J~'el L1t1urlrut']PI'1~ t']f"lJ'el-.:J 
oil "-J 'IJ 

, " " 
U~~L'Vl PI qJ~uhjiJ m ~~'elu'vlu'vl')u~1'el m~~'elu~'1 ~-.:J,ru~,r-.:J~'el L1t1url rut'] PI '1 ~ t']f"lJ'el-.:JU~~L'Vl PI 
," , 
rutlu~ '1 ~ '1 ~m~u L i'l'el~'1~1'el rl') '1~ ~ 111 ~,)UtI'elI1l'Vl'1-.:J rl rut'] PI '1 ~ t'] fYi Cl n ~'elU lu LL~ ') lrJl~ '1 tI n ~ '1~,r-.:J ~'el 

Go' q q \.I 

C1t1Url rut'] PI'1~ t']f"lJ'el-.:JU~~L 'Vl PI~~fJ'el L~1m 

McCrory, Siedel and Stylianides lffiLrln~,x~,r-.:J~'elL1t1Urlrut']PI'1~t']f~HC1t1U~'1V1fu 
, " 

,rnL1t1u'tln~l1lrl~U~~Cl~~nM'1 iJ.rt']ClU~~~-.:Jrol2 i'el ~'el (1) LVi'elLmtiULYitlUfl'1~~,)~"lJ'el-.:JLi'l'elVl'1 " . 
1u~,r-.:J~'el C1t1U (2) L~'el~nM'1rl,)'1~ L~~'elU rl,)'1~(;]'1-.:J"lJ'el-.:J~')i'elm~rlru m~~'1~LL~~m~1 ~L~t']t:J~ " . 

" LL~~m~~~lilu1u~,r-.:J~'elC1t1U t:J~m~~nM'1 ~U~'1 Li'l'el~'11 u~,r-.:J~'el C1t1uiJrl,)'1~~'ell1lrl~'el-.:Jnunu 
'lJ 

, " 
U'Vl C1t1unu~')i'el LL~~Un~,r-.:J~'el C1t1um Lrl~'1~,xr1'1Iil'1n.r~ I1lU~~LJl'Vl L~m nu LL(;] L i'l'el~'1fl'1t11 'WU'Vl • 

" ~fim~-w'1 L~U'el Li'l'el~'11 u~,r-.:J~'el C1t1ULL~~U~~LJl'Vl m~1-n~,r-.:J~'el L1t1uiJ rl')'1~ LLt']n (;]'1-.:Jnu ~'1~fu 

m ~~ nM'11 ud'el-.:J n'1~rl ru n'1~~'1~ LL~~n'1~1 ~ L ~t'] t:J~ LL~ ~n'1 ~~~lilu1 u~,r-.:J~'el L1t1uiJ m'1~ " ." 
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" " , 
m ~'l4' tI rlf~\ln n ~'Elu LL U'l ~ lnVl d~luLL U'lVlI~ tum ~'l Lrl~1 ::tfLL~::LmtiU L VltlUVl~~~'El L~t1U 

" "lJ'El~l1~~'El~lh::LVlP1 ~'Ellh::LVlP11VlmL~::1J~::LVlP1~~rlL1JfLlntllWlLrl~I::Vl1u 21J~::Lt1U ~'El (1) 

'El~ 1"l1J~::n'Elu"lJ'El~ Lll'El VI 1 (2) ~1J L~l.J"lJ'El~VI~~~'El L1t1u Llntl'"ll nm~~n'Jj'l L'Eln~lnL~::~IU'l4't1~ 
" 

L~m.jf'El~ L"1lu Inlow (1963) Grossnikle and Reckzeh (1 973) LtiU~U ViU~1 ~'lLLtl~i~~'El~ 
, , 

tl~::Lt1U~~ e.J ~ l'l'El~ n'Jj'ru::VI~~ ~'El L1t1UVl~ LL~::e.J ~'"l1 n m ~LmtiU L VltlUt-if L Yl'El LtiULL U'lVlI~ tum ~ 

tlfU1JN~ ~UIV1~~~'El IStiU • 

.. I ........ I 

lJ~L VI PlVlI1I'tUIViU'iI:: L~!J LL Wi 

lYltJ 

~-.lPlLUf 

".1 .¥ 
'il-3fllJ~n'il1.J'IJ'il-3L 'U'il"" 

'i' " .l' 
~PlNMI-.l'1l'fl-.lL\.l'fl"" 

mj'ril"'\.l~iil (;)U '11 'fl-.l 
.l' _ .. 

L \.l'fl",1 Plru(1lP!I~I11j' 

.1 _.l' lu LLuumj''flfiUltJL\.l'fl",1 

~n~ru~'1I'fl-.lLLuu!lmX~ 

41\.l'l\.l",lJl 

~n~ru~m:;~I~ 

~n~ru:;un 

'1I\.lI~Lf'i2-J 

'1I\.l1 ~ t1l'lt1 n~j' 

mj'1-if~~\.l1\.l",,r-.l~'flL1-tJ\.l 

m~uj'~n'flu 



.aI 
t1'V1'V1 3 

~ ~ ~ 

n 1 J'~r.r tJ Iil f'lil LtltJn 1 J'~ Llil n ~-JLmtJU L Vl tJU~ n~ru~\nr'l ~ 'fl L~tJ tJlil Nin fil1 ~ In fJ'~~u-B'\J 

,rfitm ~n~1"lJ'fl'l1.h~L'VI filL 'VItJ LL~ ~1.h~L 'VI fiI~'l1il 'ltJfL~tJ11 mJ'~r.rmnr'l~'fl L~tJtJ ~'l1ftHl~r.rtJ L;'l 

",~.q _ IV c:r '" _ {:I 4 

l"JruJl1Yi~':JtJ':JfimJ'':J'"lm'fln~1J' (documentary research) LL~~mJ'LnU'lJ'fl~~1il':J1).JIil~L"'\J).J 

t)lnCltJJ'~~'l1il1\JmJ'~r.rtJ 3 tJJ'~n1J' ~'fl 1) L~'fl~n~1~n~ru~"lJ'fl'lmr'l~'flL1tJ\JIilNlnfil1~lnf , 
~ ~ 

J'~~U-B'\J,rfitJ).J ~n~1"lJ'fl'ltJJ'~L'VI filL 'VItJ LL~~tJJ'~L'VI fiI~'l1il 'ltJfL tJtJJ'~L~\J'fl'll"ltJJ'~n'flU'll'fl'l Lil'fl"'1 LL~~ 
I ~ 

ltJL~).J'll'fl'l"'~'l~'fl~tJ\J 2) L~'flLmtJULVltJu~m~tru~"'~'l~'fl~tJtJIilNlnfil1~l;jfJ'~~u-B'\J,rfitJ).J~n~1 

"lJ 'fl'l tJ J'~ L'VI filL 'VI tJ LL~ ~tJ J'~ L'VI fiI ~'llil 'l tJ f 1 \J tJ J'~ L~ \J'fl'll"l tJ J'~ n'fl U 'll 'fl'l L n'fl'" 1 LL~ ~ttJ L~).J 'lJ'fl'l 
I ~ 

L ~'fl LmtJU L VltJU 1il':J1).J L "').J 1 ~~ ).J'll'fl'l"'~'l ~'fl L~tJtJlil ruin fil1~ Inh~~u-B'\J 

,rfitJ).J ~n~1'll'fl'ltJJ'~ L'VI filL 'VItJ LL~~tJJ'~L'VI fiI~'l1il 'ltJfln1).J 1il':J1).J ~ ~ L~\J'll'fl'l ~ L~m"1!1 '1J ~1tJ"'~'l~'fl 

L~tJ\J1il ruin fil1 ~ In fLL~ ~ 1ilJ'~ ~'fltJlilruln fil1~ InfJ'~~u,r fitJ).J~ n~ 'l~mjrj r.r tJ ~1 Lil \JmJ'~r.rmL1J'l Ltl\J 2 
~~ ~ 

~ 

o]\JIn'fl\J ~'fl 1) mf) LIilJ'1~-J"'~'l~'fl~tJ\JIilNlnfil1~lnf 2) mJ'tJJ'~~\J1il':J1).JL"').J1~~).J'll'fl'l"'~'l~'fl~tJ\J 
~ 

~tJ\Jlilruln fil1~ Inf 'l~tJ~ r1tJ~~L~tJ ~~'l [;]'flLtJil 

l:. "" .... .. IV~'" .... .. 
'lI'UVI'!l'U'VI 1 n1'1'l LFl'11~~~'U~"''!l L'1!1'U FltuVlfif1-.. VI '1 

~r.rtJ11n 1 J'~r.rtJ L'fln ~1J'1 tJm J'~ LIilJ'1 ~-J",~'l ~'fl L~tJtJ 'l~tJ ~n~1"'~ n~ In J'1il ruin fil1~ Inf 
~ ~ 

~ 

J'':JUJ'':J).J-n'fl).J ~ 1 tJtJJ'~L~tJ'fl'll"ltJJ'~n'fllJ'll'fl'l Lil'fl"'1 LL~~J'tJ L~).J'll'fl'l"'~'l~'fl ~tJtJ 
~ ~ 

I ~ ~ 

r;l':J'fltJ1'l"'~'l~'fl L1tJ\J1il Nin fil1~ In fVl1-D1 \Jm J'~ n~1Iilf'lil 11m J'L~'fl nLLUUL'"l1~'"l'l 'l~tJ 

L~'fln'"l1 n"'~'l~'fl L1tJtJIil ruin fil1 ~ InfL \J J'~~U,rfitJ).J ~ n~1'lJ'fl'ltJJ'~L 'VI filL 'VItJ LL~~tJJ'~L 'VI fiI~'l1il 'ltJf~11 

~n~1'fltJ1\JtlmJ'~n~1 2552 'l~tJ"'~'l~'flL1tJ\Jlilrulnfil1~lnfLtJJ'~~u,rfitJ).J~n~'ll'fl'ltJJ'~L'VIfilL'VltJ 
~ 
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., " 

~tJtJ~YhJ~l'w ~1tJ'JtJ 1 0 L~l-J LL~~ VI,r-:J~!l~tJtJ~1~~n1~L1-tJtJ~L~l-JL~l-J ~1tJ'JtJ 12 L~l-J Ltl!l-:J'"l1n 
~ ~ ~ 

LtltJVI,r-:J~!l ~tJtJ~9 ~l11 t~tJVI't,b tJ-:J1tJ~9 ~l11 ~1 ~~"ll!l-:JVI~ n~ 1']~'1'V1m Pl1~ I']fLL~~~ cUI'] Pl1~ I']f']-tJ 
~ 

" , , 
~tJj1tJL tJ tN L1-tJtJLL~ ~11 ~tJ1~!l n1 ~L1-tJtJn1~~!ltJVlL.]~n~1L tJth~L 'VI PIt 'VItJ ~'JtJVI,r-:J~!l L1-tJtJ 

~cUI']Pl1~ I']fltJ~~~tJ~ fitJl-J~ n~"ll!l-:Ju~~L'VIPI~-:J ~ tuf cn9tJt~ L~!lnVl,r-:J~!l~tJtJ New Mathematics 
~ 

Counts Secondary Normal (Academic) ~9~l11t~tJ~1,rn~l-J~ Marshall Cavendish ~1tJ'JtJ 5 

L~ l-J Lti!l-:J'"l1n LtltJVI,r-:J~!l ~tJtJ~9 ~Vh~tJI']1l-JVI~ n~ I']m1~~ n~~ cUI'] Pl1 ~ I'] f"ll!l-:JU~~L 'VI PI~-:J ~ tuf 
~ 

Lfl~'!l.:lij'!lvtL'lii. 'Un1'11~!1 

L~i!l-:Jij!l~L.]1 tJn1~'1 L~~1~-XVl,r-:J~!l L1-tJtJ ~!l m n-:J'1 L~~1~-XVl,r-l~!l ~tJtJ~cUl'] Pl1~ I']f~ 
......... " J' 'i' ' .f'1 <01 
!:J'J'"ltJM1-l"lltJ ~~mLtJ-l!l!lmutJ 2 l']!ltJ ~!l 
~ 

" " m~n 1V1tJ~~ 1 ~tJ Ltl!lVl1 ~cUl'] Pl1~ I']f ~uLLtJtJmffifitJ1tJ Ltl!lVl1 LL~~~ n~r:w~"ll!l-:J LLtJtJ'tJ n.r ~ 
~ 

I' '" lJ 

n1~~~1-:J L~1-!l-:Jij!lVlL.]1 tJn1~'19tJiJe]tJl']!ltJn1~~1 LUtJn1~ ~-lil 

1. ~n~1V1,r-:J~!l L!ln~1N1tJ'19mL~~'1'V1mU~tJfi~L~m-if!l-:JritJn1~'1L~n~-XVl,r-l~!l~tJtJ 

VI,r-:J ~!lU ~~n!ltJ n 1 ~ L1-tJ tJ LL~ ~VI,r-l ~!l~tJ 1 I']~!l ~'"l tJ VI ~ n ~ I'] ~n 1 ~~ n~1 ~ cUI'] Pl1 ~ I'] f~~~tJ 

~fitJl-J ~ n~1"ll!l-:Ju ~~ L'VI Plt'VI tJ LL~~U~~L 'VI PI~-l ~ tuf L ~!lU.1l-J1 LtltJLL tJ'J'VI1-lL tJn1~'1 L~n~-XVl,r-l~!l 

~tJtJ~cUl'] Pl1~ I']f~~~tJ~fitJl-J ~n~"ll!l-lU~~L'VI PIt 'VItJ LL~ ~U~~L 'VI PI~-l ~ tuf 

2. n1V1tJ~ t~N~~1-l ~1tJ~~L~tJ~L tJn1~'1 L~n~-XVl,r-l~!lL1-tJtJ~cUI']Pl1~l']fL~!l~~1-l 

mn-:J'1 L~~1~-XVl,r-l~!l L1-tJtJt~tJu~~tJn I'lLn r:w""ll!l-l~'1J'"l'JtJ ~tJ'VI~n1 LLVI-:J Wilson LL~~ Johnson 
., 

and Rising l-J1n1V1tJ~"ll!ltJL"llI']n1~'1L~n~-XVl,r-l~!l!l!lmtltJ 2 ~'JtJ ~-:Jil1) ~1tJ!l-lI"lU~~n!ltJ 
" iI" t 

Ltl!lVl1t~LLri t~N~~1-:J"ll!l-lLtl!lVl1 Vll-J1tJ~-l Ltl!lVl1'V11-:J~cUI']Pl1~l']fVlu~1n!lLtJVI,r-l~!l~tJtJ n1~ 
o 0 .... J' .:I .... AI J' .Q .... ..J" ~ I .... '1 ..... 4:J AI 

n1V1tJ~~1 ~tJ L tJ!lVl1 Vll-J1tJ tl-l n1~'"l ~ L~tJ-:J LtJ!lVl1 ~r:wl'] Pl1~ 1']~'VII']!l-l14 n~1 n!ltJVI~-l ~ tJVltJ-:J~!l L~tJtJ 
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LLlJlJ!ln,r~~1JJ'1n{)1~tnr'l~'flL1mJ 2) l1JLf'll-J"lJ'fl'lVlll''1~'flL1rJ~ H1LLri ~1WJ~VllJ1 ~n1!tru:; 
m:;~11!t ~n1!tcw:;1Jn "lJ~1 ~ Lf'll-J "lJ~1 ~~'J~n1!tJ' mJ'H~~~1 ~Vlll''1~'fllSrJ~LL~:;Jl1~1JJ':;n'fllJ 

3 . tJ1 m J'1'1';) LrlJ'1 :;oXVlll''1 ~'fl rl rut;] Pl1 ~ t;]f~ rn{rJ~ ~1'1~~t1JVl ~~'fl'l';) LrlJ'1:;oXL~'flVl11 t.l 
" 

Vlll''1 ~'fl ISrJt.lrlrut;] Pl1 ~ t;]fJ':;~ul1' firJl-J ~ n1!t1"lJ'fl'l1JJ':;LVl Plt VlmL~:;1J J':; L Vl Pl~'1 rl 'L1Jf ~ 1t.l'Jt.l 1 L1'fl'l 

LL~'JtJ1 t1J1 'IX ~VlN I"JCW1 ~ t;]J''J'''l~'fllJm1l-J~ n ~'fl'l LL~:;tJ1l-J11JflJ1J~'1 LLnL"lJ t;]1l-Ji'fl L~t.l'fl LLt.l:;"lJ'fl'l 

mJ'';) Lrln:;oXVlll''1~'fl ISrJ~rlrut;] Pl1~ t;]f"lJ'fl'l1JJ':;LVl Plt VlrJ LL~:;1JJ':;LVl Pl~'1 rl 'L1Jf 'L~rJmJ'~ n1!t1 

LL~:;';) Lrln:;oXVlll''1~ 'fl ISrJ~rlru t;] Pl1~ t;]fYl ~:;Lf'll-J ~'JrJ t;]t.lL'fl'l LL~:;~~~ ni'fl'J ~~'11 ~LLlJlJ';) Lrln:;oX~ ~~1'1 
" " 
;t.l LL~'JtJ1~~mf'jLrln:;oXVlll''1~'fliSrJt.ll-J1';)Lrln:;oX~1~t1~ LmrJlJLYlrJlJ ~rl'J1l-J ~'1ij 

" ~'liJ'f) flrulnPl1~ Inf 
Ln'fl'l,nvhJ11n!)Lt.l .... nr'1~'f)L1m~ 

'lJ'f) 
LvlU ~'1flhJf 

1 ~1\J'l\JLL~::~'l L~'lJ 

2 'V1 Plilm.J LL~::LPI~~'l\J 

3 m nh::~.J1 mph 

4 1::1J1J~1\J'l\J" 1'1 

~1 ~1J L~'fl'I,nvhJ11 n!)L \JVI~'1~'f) L1tJ\J 

" ~'liJ'f) flruM1Mlf 
1'V1tJ ~'1flLtH 

'lJ'f) 
~ . ~ . ~. ~ . ~ . ~ . Grade Grade Grade Grade Grade 

1 2 3 4 5 6 7 8 9 10 11 

1 ~1\J'l\JLL~::~'l L~'lJ 

2 'V1P1ilm.JLL~:: 

LPI~~'l\J 

3 mnh::~1ruf'h 

4 1::1J1J~1\J'l\J" 1'1 



... 
~'liJ'Ell'lruM1~(;)f 'lI'El 

1 91t..l'lt..lLLrl:;IJl'l Lrl'lJ 

2 Ylf'1~tJ~ LLrl:;Lf'1~~'lt..l 

3 mnh:;~1ru~h 

4 ~:;UU91t..l'lt..lr..iT~ 

(1) ~1ijm~vi;t'El~1'Elfiu1tJm1~~~1tJl'lruM1Mlf 

(3) )jUYl~~'"l,r~(;)~~1'ElYl'l~!JUYlYl1~l'lru(;)f'11~(;)f 

. 
1 '"l1t..l'lt..lLLrl:; 

1Jl'l Lrl'll 

2 Yl f'1~tJ~ LLrl:; 

Lf'1~~'lt..l 

rh 
. 

4 ~:;UU'"l1t..l'lt..l 

'"l1~ 

91t..l'lt..l ~n~ru:; 'lIt..l1(;l 

... 
m:;(;l1~ Lrl~ ~t..l1 

lYltJ 

~~I'ltuf 

41 

lYltJ ~~l'lhJf 

1 2 3 4 1 2 3 4 

(2) ~(;)~~1t..l'lru~1'ElYl'l~!JUYlYl1~l'lruM1~(;)f 

(4) )j1Jl'lmh~LLUUtJn~(;l 

~n~ru:; ~~t..l Xu 111 Yi 'lIt..l1(;l 

un lJl'ltln~~ 
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l:. .... AI.... IV!!!... .... .. 
"lIU IW!lUVI 2 n1'iu'i~ LtlUFI'J1t1 L \UJ1~'"aJ"lI'!l.:l"'U.:I·"'!l L'i!lUFI tuUl Pl1'" U1'i 

eJ'tt';'!ltl~n1'itJ~Lilu 
" " 

~lh~ LiJ1..lFl'Jll-J L Vll-J 1 ~~l-J"1I'El'lVl'l1'1 ~'El LhJ1..lFl ru[;l Pll ~ [;I f"1l'El'ltJ~~L 'VI PIt 'VIti LL~ ~tJ~~L 'VI PI 

~'IFlttJf tJ~~n'El'IJ~hm.JFlFI~ 2 n~l-J ~'El 1) ~L~m"ll1t1J~111..lVl'l1'1~'ElL1t11..lFlru[;lPll~[;IfL1..ltJ~~L'VIPI 
t'VIti 2) FI~m.jfVl'l1'1~'ElL1t11..lFlru[;lPll~[;IfL1..ltJ~~L'VIPlt'VIti ~1V1f'IJn~l-Jm ,x-n'Ell-J~ L1..ln1~tJ~~LiJ1..lFl'l1l-J 

III III ~ \l \l 

I II 11 '" 

LVll-Jl~~l-J"1I'El'lVl'l1'1~'El i1t11..lVi m{m~l-J L~'Eln L1..lFlf'lil i1 ~'Iil 
'IJ • 

0-

n1 n~'El n ~'I vl'El ttJil 

1) LUW~i1 tJ ~~~'IJ n 1 ~ru11..lnl H~ tl1..lVl'l1'1 ~'El L1t11..lFl ru[;l Pll ~ [;I fVlT'El VI '11'1 ~ 'El 
'IJ 

tJ~~n'El'IJ n1~i1t11..lFlru[;l Pll~ [;IfL 1..l~~~'IJ,rfitll-J ~m~l VlT'El 

2) LU 1..l~ L~ tI'J"ll1 t1J'1"ll1 FI ru[;l Pl1 ~ [;I f HI LLn 'El1 ~ 1 ~6V1T'El'l1n'1"ll1 n1 ~'VI1'1 ~ 11..l 

Flru[;l Pl1~ [;If ~'I LU1..l~i1F1'J1l-J~L~mn'IJ'1"ll1 Flru[;l Pl1~ [;IfL 1..l~~~'IJ,rfitll-J ~n~1 
'IJ 'IJ 

LU1..l'Elth'l~ LL~~LU1..l~tI'Ell-Jf'IJL1..l'VI1'1'1"ll1n1~ VlT'El 

3) LU1..l~i1 tJ ~~~ 'IJ n 1 ~ru11..l~11..l n 1 ~{(;1 Vi 1 VI '11'1 ~ 'El L1t11..lFl ru[;l Pll ~ [;I h~ ~'IJ 
'IJ 

,rfitll-J~n~1 

2) FI~~~'El1..lFlru[;lPll~[;If~~~'IJ,rfitll-J~n~lL1..ltJ~~L'VIPlt'VIti ~11..l'J1..l 30 Fl1..lL.jfn1~~l-J 
'IJ 'IJ , 

LFl1'!l~ij'!l~1,..i'\ll."li' U n1'itJ'i~ Lilu 

LL 'IJ'IJ ~ 'El'IJ rlll-J FI'J ll-J ~ (;1 L ~1..lL~ tI'J n'IJ VI '11'1 ~ 'El L1t11..lFl ru[;l Pl1 ~ [;I f~~ ~'IJ,r fitll-J ~ n~1 "1I'El'l 

tJ ~~ L'VI PIt 'VI tI LL~ ~tJ ~~ L 'VI PI~'I FI ttJ f i n~ru~"1I'El'l-n'El ~1 m l-J LU1..lLL'IJ'lJl-Jl [;I~tJ ~~l-Jl ru~l (rating 

scale) 5 ~~~'IJ t(;1t1L1t1'1 ~~~'IJ FI'Jll-J ~ (;1 L ~1..lL~mn'IJn1~tJ~~Uj1..lFl'Jll-J LVll-Jl~~l-J"1I'El'lVl'l1'1~'Eli1t11..l 
" 0-

Flru[;lPl1~[;IfL1..ltJ~~L~1..l~11..lLi1'ElVil ~l1..lLL'IJ'IJ'tJ n~ (;1 LL~~~l1..ln1~tll L~1..l'El ~'Ivl'El ttJil 
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o r.ru n l~~~ L ~'fl~l Ii) ru[;l Pll ~ [;l fl ~ ~,r'l ~'fl L~U ~Ii) ru[;l Pll ~ [;l f~:; ~u2T fim.J ~ n 1tl'lJ'fl'l 

U~:;L Yl PlL Yl U LL~:;U~:; L Yl PI~'1 Ii) 'i:UfLL~'J ~~1'11 ~ LLUU~'flU ell ).J~~).J 1~il'l1 ~ ~'1U ~:;n'flULU ~'J U 

" LLUU~'flU ell).J li)'Jl).J L ~).Jl:;~ ).J'lJ'fl'l~,r'l ~'fl L~U~LL~:;L tj'fl~l Ii) ru[;l Pll ~ [;l f~:;~u2TfiU).J ~ n1tl'lJ'fl'l 

U~:;LYl PlL YlU LL~ :;U~:;LYl PI~'1 Ii) 'i:un ~L~'fl'l L~m ri~~ti'l L1'fl'l tJ1LUL,x~ L~m'l!l Cl.J ~l~~,r'l~'fl L~U~ 
li)ru[;l Pll ~ [;If LL~ :;li)l~~'fl~li)ru[;l Pll ~ [;lf~:;~u2TfiU).J ~ n1tlvil n1~U~:; L~~Ii)'Jl).J L ~).Jl:;~).J ~'1 LL(;]~:; 

" " ~,r'l~'fl ~U~1i) ru[;l Pll~ [;lfLL~:;Ii)~~~'fl~ LL~'Jlll).Jl':j LIi)~:;oJ ~~mru~:;~~ ~'1i~[;l'fl~(;]'flLUil 
'lJ'lJ 

1) ~~'1n1nriu~'Ju~'J).J LLUUU~:;L~~ml).J L ~).Jl:;~ ).J'lJ'fl'l~,r'l~'fl L~U~li)ru[;l Pll~ [;If'lJ'fl'l 

• 1 ~ • 1 ~ 'i'. I" " ..I "'" ~.,. ... .. " " u~:;LYl PI ~YlU LL~ :;u~:;L Yl PI 'Ci 'I Ii) ~u~lill n~ L'l! m'l! 1 Cl.J~1~~~'1~'fl L~U~1i) tu[;lPll~ [;l~LL~:;li)l~~'fl~LL~'J 

mr.rU~'1[;l~Iil~'flUIi)'Jl).Jeln~'fl'l~).Ju~ru'lJ'fl'l-if'fl).J~L~LLUUU~:;~~LL(;]~:;'U~U 
CU '\l llJ '\l 

(1) Hi' n1mlilmLIil'lIi)'Jl).J~ LL~:;¥'flU~:; tJl L~~'fl-if'fl).J ~n~~~'1'lJ'fl'ln~).J ~,x-if'fl).J~m~ 
\J -Ill "'\l '\l 

U~:;~~ L~'flL,xL~'WllYl~).J'lJ'fl'ln~).Jt;i'J'flth'l • 

(2) L -if ~l L'U~mL~:;~'J~L~U'I LU~).Jl[;l~~l~ tJ1L~~'flIi):;LL~~~L~lillnn1~U~:;L~~~1 L~ 

LL(;]~:;t;i'J L~'fln LL~:;Ii):;LL~~~Hllill nn1~U~:;L~~L ~LL(;]~:;U~:;L~~ LL~ 'JtJl ~~~L~U LmUU L~UUriU 
" 

Lntuorl'lJ'fl'l Best and Kahn (2006) 'i:~uihntuorl~'1(;]'flLuil 

2.50 - 3.49 ~).J1U~'1 ~ li)'Jl).J m).Jl:;~).Jul~n~l'1 

3.50 - 4.49 ~).J1U~'1 ~ li)'Jl).Jm).Jl:;~).J).Jln 
, 

4 .50 - 5.00 m.nu~'1 ~1i)'Jl).JL~).Jl:;~).J).Jln~~~ , 



., , 

cI 
tJ'VI'VI 4 

m~',7j{uilLijt.!m~',7j{uLVi'e)',7jLRn::;'lXLmutJL~utJ~,r~~'e)L1Ut.!RN[;JPl1~[;Jf~::;~tJ~fiU~~n~ 

'lJ'e)~tl~::;LVlPlLVlmL~::;tl~::;LVlPI~~Rttlf: m~',7j{u~,r~~'e)L1ut.! n.r[;Jt1tl~::;~~lilmi3{u 3 -if'e) ~'e) 1) L~'a • 
~n~~n~ru::;'lJ'a~~,r~~'aL1Ut.!RN[;JPl1~[;Jf~::;~tJ~fiu~~n~'lJ'a~tl~::;LVlPlLVlULL~::;tl~::;LVlPI~~Rttlf1t.! 
.1 .. r.1 J' .1 ' "'~ ... .oi.F.! ... ., .,~ ... 
u~::;L(;lt.!'a~ R u~::;n'atJ'lJ'a~ L t.!'aWl LL~::;~u L~ ~'lJ'a~~t.!~~ 'a L~Ut.! 2) L~ 'a LlJ~UtJ LVI UtJ~ n~ru::;~t.!~~'a L~Ut.! 

" 
RN [;J Pl1~ [;Jf~::;~ tJ~ fiU~ ~ n~1'lJ'a~tl~::;LVI PlL VlmL~::;tl~::;L VI PI~~ R ttlf 1 t.!tl~::;L~ t.!'a~ lil tl~::;n'atJ'iI'a~ 

., , 
L i'l'a~1 LL~::;~tl L~ ~'lJ'a~~,r~ ~ 'a L1Ut.! 3 ) LVi 'a LmUtJ LVI UtJ R'J1~ L ~~1::;~~'lJ'a~~,r~ ~ 'a L1Ut.!RN[;J Pl1~ [;J f 

" 
~::;~tJ~ fiU~ ~ n~'lJ'a~tl~::;LVI PlLVlU LL~::;tl~::;LVlPI~~R ttlf[;J1~ R'J1~~ (;lL~t.!'lJ'a~~ L~U'J"l!1 '1J~ht.!~,r~~'a 

L1mmN[;JPl1~ [;JfLL~::;m~ ~'at.!RN[;JPl1~ [;Jf~::;~tJ~ fiU~ ~ n~ en {ULffl LR~1::;'IX-if'a~ ~ LL~::;L~t.!'ac.J~ 
'\.I '\.I IlJ IlJ ., 

mi3 LRr1::;'IX-if 'a~ ~ Ltlt.! 3 [;J'at.! ~~il 
" , ., 

[;J'at.!~ 1 c.J ~ n1 ~',7j LR~1 ::;'IX'a~ liltl ~::;n'atJ'lJ'a~ L i'l'a~11 t.!~,r~ ~'a L~Ut.!R N[;J Pl1~ [;Jf~::;~tJ 

~fiU~ ~ n~1'lJ'a~tl~::;L VI PlL VlU LL~::;tl~::;LVI PI~~ R ttlf 

[;J'at.!~ 2 c.J ~ n1 ~',7j LRn::;'IX~ n~ru::;'lJ'a~~tl L~~'lJ'a~~,r~~'a L~Ut.!RN[;JPl1~ [;Jf~::;~tJ 
" 

~fiU~ ~ n~1'lJ'a~tl~::;L VI PlL VlU LL~::;tl~::;L VI PI~~ R ttlf 

[;J'at.!~ 3 c.J~n1~tl~::;LSjt.!R'J1~L~~1::;~~'ll'a~~,r~~'aL~Ut.!RN[;JPl1~[;Jf~::;~tJ~fiu~~n~1 

'lJ'a~tl~::;LVI PlL VlU LL~::;tl~::;LVI PI~~ R ttlf 

.aI ... "".1 .r", &-' ~... ... ,,&-' 

j;)'elt.!'VI 1 eJ ~ n 11'l L Fl11:::'VI'el~ Fl 1..1 1::: n 'el t1'iJ 'el ~ L'U 'el 'VI 1 ~ 'U 'VI 'U~ it'el L 1t1 'U Fl (U j;) Pl1~ j;) 11::: ~ tI 

iT 5t1JJ ~m~1'iJ'el~oU1:::L 'VI PlL 'VIti LL~:::oU1:::L 'VI Pli~ Fl LoU'; 

n1~',7j LR~1::;'IX~,r~~'a L~Ut.!RN[;J Pl1~ [;Jf djt.!n1~',7jLRn::;~1RN~~1~ L~'a~1 n1~n1~1.J(;l 
~1 ~tJ'lJ'a~ L ~'a~1 ~tl LLtJtJ n1~'afitJ1U L ~'a~1'll'a~~,r~~'a L~Ut.!R N[;J Pl1~ [;Jf'il'a~tl~::;L VI PlL VlU~{ (;lVi 1 

" 

., , 
~,r~~'a L1Ut.!~1~::;n1~L1ut.!~Vi1.J li1t.!RN[;J Pl1~ [;Jf 1 0 L~~ LL~::;~,r~ ~'a L~U1.J~ 1 ~::;n1~L~U1.J~L ~~ L~~ 

" ... " 

, 
~ 0 

Marshall Cavendish "l!'a New Mathematics Counts Secondary Normal (Academic) "11.J'J1.J 

5 L~~ t(;lU en {ULrJltl1 L~t.!'a c.J~"1n n1~',7j LR~1::;'IX~,r~~'a L~U1.JR N[;J Pl1~ [;Jf~::;~tJ~fi£J~~n~1'i1'a~ 
" ., 

tl~::;LVI PlL VlmL~::;tl~::;LVlPI~~ R ttlf ~~ [;]'aLtlil 
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_~ co 'i' " .r "L IV~ co ... .. IV 
1.1 IWi n1~L 1J~!JU L VI!JU ~FlH~~1.:1'll'el.:lL 'U'el~1 'U~'U.:I·Gt'elL~!J'UFltut;! Pl1~ t;!~~~t;!U 

iT fitl2J ~m~1'll'el.:ltl~L VI PIt VI!J u~~tl~ LVI Pli.:lFl L tli 
" 

IOl'l n n'l~~ nMl ~ TW tI"1N~¥'l.:J"lltl.:J Liltl\Jf'lYitJ~ 'l ~,r.:J~tl ~tJ'Wl"1 ru(;lPl'l~ (;If''lltl.:J1.h:::LVl PlL VltJn 

" ~ 'l'W')'W,.r').jftl~~ m.J'l n n~'l~,r.:J~tl ~tJ'Wl"1ru(;lPl'l~ (;If''lltl.:J1.h:::LVl PI~.:J1"1 tuft 'WVl m:::~tJ-r'W LL~~ 'l'W,)'W • 

" 1"1 ru(;l PI'l~ (;If''lltl.:JU~:::LVl PI~.:J 1"1 tuftJ'l.:J~:::~tJ-r'W LL~:::~,r.:J~tl ~tJ'Wl"1ru (;lPl'l~ (;If''lltl.:JU~:::LVl PlL VltJn~ 'l'W,)'W 

" ,.r').jftltJtltJ~,)6JVl n~:::~tJ-r'W6J1nn~1~,r.:J~tl~tJ'Wl"1ru(;lPl1~(;lf"lltl.:JU~:::LVlPl~.:J1"1 tuf (~.:J(;l1~1.:J 4.1) L'W • 
" 0 " 

~ ,)'W"lltl.:J L tltl~1Vi U~1 n!J,r 'W~,r.:J ~ tl C~tJ'Wl"1 ru (;l Pl1~ (;If''lltl.:JU~:::L Vl PlL VltJn ~'l n n~ 1~,r.:J ~ tl L1-tJ'W 

.. .... I ~? I ... ~ v 0 'I J' ..oI!:.. I ... ~ _ ! <II v 
I"1ru(;lPl1~(;l~"lltl.:Ju~:::LVlPl'(l.:J1"1 ~U~ 'WtlnlOl1n'WtJ.:JYitJ,)1 ~'WL'Wtl~1tJ1.:J L~tl.:JVl.:J~tl.:Ju~:::LVlPl~ IJ.J m~tl'Wn'W 

~tl Vl~~lJ~1'W,)'W Vl!J~lJnnyj ~1'W,)'WL=n.:J.ntl'W ~1~tJLL~:::tl~n~~ LLI"1~~~~ ri1~'Wl'1n'l~L=n.:JL~'W 

(;l~mPl1~(;lf n'l~L~\~(;l~~Vl1.:Jl"1ru(;lPl1~(;lf n'lnLU~.:JVl'l.:JL~"ll1I"1ru(;l LL~:::L~"ll1I"1ru(;l~Ll"1n:::~ IOl::: • 
" 0 

U~1 n!J L 'W~,r.:J~ tlL1-tJ'Wl"1ru(;l Pl1~ (;If''lltl.:JU~:::LVl PlLVltJ LVi tJ.:JtltJ 1~ L~m ~,)'WLtltl~1Viu~1n!J L 'W~,r~~tl 

~tJ'Wl"1ru(;lPl1~(;lf"lltl~U~:::LVlPl~~l"1tufLVimtltJ1~L~m ~tl n~yjm~L~'WVl1~ (~~(;l1~~ 4.2) 

t;!1~1.:1 4. 1 n1~L m!Ju L Vi!Ju41'U1'U~1,r'el~~ n LL~~~1,r'el!i'el!Jvltl~1 nll "L 'Uwu.:Ii'el Li!J'U 

FI nAt;! Pl1~ t;!i~~ ~U iT fi!J2J ~n'H1'll'el.:ltl~~L VI PIt VI!J u~~tl~ LVI Pli.:lFl Ltli 

~ . 1 16 8 59 69 

~ . 2 16 8 59 31 

6,1 .3 17 9 55 50 

6,1.4 12 10 54 70 

6,1 .5 11 6 58 31 

6,1 .6 6 26 

78 41 311 251 

• ~ftn11'iu'ln:;lf"'1n"'W-l~flLrmmrui11P11Ai11fr:;~UlrfitJl-JP1mn1Jfl-ltlr:;LV1P11V1tJ~1Wl'U 22 Lftl-JUft:;"'W-l~flL1tJ'Ul'lrui11P11Ai11f 

1:;~UlrfitJl-JP1m:t11Jfl-ltl1 :; LV1P1~-l1'l Ltlf~ 1 'U'l'U 5 Lftl-J 
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_ r.:!! ... .r ...a_I "I .., ~... ... ., .... 
r;)1~1.:! 4.2 n1~L 1J~tl1.H'VItI'l..JL 'U'£I~1'V11J~1nD L 'U~'U.:!·tt'£lL~tI'UFltur;)Pl1"'r;)~~r;)'l..J 

irBtI)J Pim~1"l1'£1.:!tl~ L'VI PlL 'VIti LL~:;tl~:;L 'VI Pli.:! Fl L tli 

13 L'lll'l 

19 L~yi~mr 
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.., 
L C'fl~1 f)ruIJH'11~l'lf LYlti ~~f) ttJf 'lJ'fl 

31 rl'"l12-JLVhn\.mmJr::;mr LL~::;rl'"l12-Jf)~1t1 ./ ./ , 

32 Yl"~ni'Wl'l~tnru~~ LL~::; mr1.Jr::;~nl1i' ./ ./ 

33 
.. ./ ./ L"lnLl'l'flr 

34 ~n~ ./ ./ 

35 rl'"l12-Jl.l19::;LU'W ./ ./ 

- ~2-J1t1n~ hJtJnn!J,x"lii'fl1'W"v1l1~~'flL~t1'W 

* ~fln'117jLf'ln:;lf"1mnr~~tlLTtJUf'lrulllf'l111I1lfr:;C;)UlrfitJlJ~m~n'!Jtl~tJ1:;LYlf'I'tYltJ~1U'lU 22 LfiIJUfl:;Y1U~~tlLTtJUf'lrulllf'l111I1lf 

1:;C;)UlrfitJlJ~m~1'!Jtl~tJ1:;LYlf'I~~f'I ttJf~1U'lU 5 LfilJ 

Q tf _~... 0 0 IV.I' '" ...,~ ... 

1.2 I:J~ n1'i'l LFt'i1~'1.uL~~L 1J'itl'l.H'VItltln1·in1111'U1PI~1IP1t1 L 'U'£I'\..n L 'U1II'U~'G4'£1L'i!J'U 

FtCU IPIfl11~ j;Ji~j;)t1ir fitl~ Pi nH1"lJ'£I~tI~L 'VI flIL 'VIti LL~~tI~L 'VI flIi~Ft Ltli 
0-

91n m~~n'lj-1 ~1'1..ln1~~ C;)~1 ~iJ L ilmn Y'liJ~1 ~'1.!..:J~'elL1t1'W~ru(;] Pl1~ (;]f"ll'el..:Ju~:::LYlPlL Yltl 

LL'Cl:::U~:::L Yl PI~..:J ~ tufiJm~~ C;)~1 ~iJL~mnhlLL(;]n l'i1..:Jn'W tc;)t1 L1m~1 ~iJ L~m'l191n~1t1LUtl1n 
I '" I I 

LL'Cl:::L1t1'W~'el..:J ~'J1lJ~Yi'W~i1'Wri'el'WYi9:::L1t1'WL 'WL1'el..:J m~u~:::t1 n I1lm1lJ~Yl1..:J ~ru(;] (;]'J'el~1..:J L-rl'W L 'W 
~ .a .. '\J 

, " " 
L1'el..:J ~lJn 1n~..:J L~'W~'el..:J (;]'J LLU~LL'Cl :::~lJ m~n1~..:J~'el..:J ~1~fiJL 'Wm~LL1J..:J L ilm'l1'1.!'WY'liJ~1'\''I'1.!..:J~'el 

, " 
L1t1'W~ ru(;] Pl1 ~ (;]f"lJ'el..:Ju~::: L Yl PI~..:J ~ tun -ir3fim ~~'el'WLLl'i'Cl:::L1'el..:J91 n~1t1hjtl1 nJl1t1L 'W~:::~iJi'W 

, , " 
L~m n'W "lI ru::;Yi~'1.!..:J~'el L1t1'W~ru(;] Pl1~ (;]f"lJ'el..:JU~::;LYl PlL Yl t19::;LL1.J..:J L1'el..:J 1'1.!'W(;]1lJ~1 ~iJ ~'J1lJtI1 n 

SI I I I 

~1t1H'L1t1'Wm::;91t1'el~L'W~'Cl1t11~::;~iJi'W L~LLri ~'el..:J~::;iJiJ~1'W'J'W91..:J L1'el..:JL'Cl"lJtlnn1~..:J L1'el..:J 

VI n'lj-::;Yl1..:J ~ ru(;] Pl1~ (;]fLL'Cl::;m~il1LuH' C;:'el..:J r1tl'W~iJLL'Cl ::;n~1~ ~'el..:J L~"lJ1 ~ ru(;] LL'Cl::;L1'el..:JYl'..:J rH'W 
'" 

__ .. _~... cv 0 IV d' ~ ..,~... _ d' 

j;J1'i1~ 4.3 n1'i'l LFt'i1~1II LL~~ L 1J 'itltl L 'VItltI n1'i"'1PI~11P1t1 L 'U'£I1II1 L 'U1II'U~'G4'£1L'itl'UFttuj;JflI1~j;J'i 

~j;)t1ir fitl~ PinH1"lJ'£I~tI~L 'VI flIL 'VIti LL~~tI~L 'VI flIi~Ft Ltli 

IJ. IJ . IJ. IJ. IJ . IJ . Grade Grade Grade Grade Grade 

1 2 3 4 5 6 7 8 9 10 11 



48 

lYlU 

l-J. l-J . l-J . l-J . l-J . l-J . Grade Grade Grade Grade Grade 

1 2 3 4 5 6 7 8 9 10 11 

../ ../ 

7 ;1m~:;Yl"NflruM1~lH'lf 
../ ../ ../ 

LL~:; m~{nhJ1if 

12 Yl'-lni1J~'Elm1'l-JYil-J 

LL~:;Yl'-li1JLtm t~ L1J1J 

13 L'll1Jl 

../ ../ 

16 ~l-Jmn:n-lL~1J~\j-lI1i''l 

LLth 

17 ~l-Jm~L:n-lL~1JMl-lI1i''l 

LLth 

../ ../ 

19 Ll-JYl1'n'lf 

../ ../ 



27 n1~~V'I (~lJYhLrl:; 

1.1'hnll1~) 

ih:;n1~ LLrl:;rl'lll-J 

rl~lt1 

32 ~-.ln-nlJlI11-Lnrun~ LLrl:; 

n1nh:;tjnLJl 

~ . 

1 

,/ 

,/ 

~ . 

2 

,/ 

,/ 

,/ 

lYlti 

~. ~. 

3 4 

,/ ,/ 

,/ 

,/ 

,/ ,/ 

,/ 
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~1~ULn'ElvnYhJ~n!JllJ'\-nr-.l~flL1t1lJ 

~-.lrlhJf 

~ . ~. Grade Grade Grade Grade Grade 

5 6 7 8 9 10 11 

hhhi n!J L ~ mn 

,/ ,/ 

,/ ,/ 

hhhi n!J Lnfltn 

hhhi n!J L ~mn 

,/ ,/ 

* CJft n11'i LPl n :;\.1""\1 mnr~~~ iruuPl rulll f'l11'1111 f1:;~U~jjU~ ~ m=n'!J~~1..h:;L VI f'llV1u~TU'lU 22 Lft~ LLft :;1.1U~~~ (TUUPlrulllf'l11'1l11f 

1:;~UlrjjU~~m!t1'!J~~tJ1:;LYlf'I~~Pl ,(tJf~1U'lU 5 Lft~ 

" 1.3.1 n1~';jLr-1~1:::iLmtlULVltlU~,)'W1.h:::n!lu"II!l-:JLil!l~1r-1ru(;1P11Mlf 
" 

'il1 n n 1 ~ ~ m~1 L tl1t1u LVI tlU ~ ') '1..1 tl~::: n !lU"II!l-:J Lil!l ~1 r-1 ru(;1 Pl1 ~ (;1ft 'W~t!-:J~!l L1t1 '1..1 

r-1ru(;1 Pl1 ~ (;1f~:::~1J2rfimJ ~ m~1"I1!l-:Jtl~::: L'VI PlL 'VIti LL~ :::tl~:::L 'VI PI~-:J r-1 ttlf YlU~1 iJ~')'Wtl~:::n!lU"II!l-:J 
" " <4 .... q <Q oC:Irt. oC:It. r .df ~ 

L'W!l~1~-:J'W 1) n1~!lfiU1t1'Wtl12JLL~:::r-1,)12J~2J1t1r-1ru(;1P11~(;1~ 2) ~(;1~~~!l'VI~1;"!lU'VI'VI1-:J 

r-1 ru(;1 Pl1 ~ (;1 f 3) U'VI Vi ~ 'illI~ (;1~~1!l 'VI ~ 1;" n'VI1-:J r-1 ru(;1 Pl1 ~ (;1 f 4) n1 ~LLnif '1i~1 LL~ :::~')mh-:J 
" 0 

LLUU'tJn"r~ ~1~fUn1~iJU'VIVi~'illI~ (;1~~1!l'VI~1;"nU'VI'VI1-:J r-1ru(;1P11~ (;1ft!'W 1 'WU1-:J L1!l-:J!l1'iltlnn!l 

ri!l'W~1!l~~-:JiJ ~,)!lth-:J LLUU'tJ n"r ~ ri1~ ~-:J~t!-:J~!l lStI'Wr-1 ru(;1 Pl1~ (;1f"Il!l-:Jtl~:::L 'VI PlL 'VItliJ~1'1..l')'Wd!l-:J 

~tl~:::n!lU ~') tI L C!l~1 r-1~U'VI n!l-:J ~tl~:::n!lU2J1 n n~1~t!-:J~!l lStI'Wr-1 ru(;1 Pl1~ (;1f"Il!l-:Jtl~::: L 'VI PI~-:J r-1 ttlf • 
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, " , 
~--l L \l'fltn~':lu1 VI q,j'"l:;"II,) ~'fl--l r1t1~:;n'fl1J Lnm nuuVI~ ~'"l~~ J;WVl1'flVl ~'I!/'nUVlVI,)--l1"l ru~ PI')~ ~f LL~:; 

, , 
". I "" OV ~... ... ". 't. I ~~. I""" ... ov ... 

'fl--ll"lu~:;n'flUVlVlU--l ~'fl L~tJUI"l ru~ PI')~ ~~"II'fl--lu~:; LVI PI VltJ LL~:;u~:; LVI PI'&'i--l1"l ~u~),J L VI),J'flUnUVI m~'fl--l 
• 

~'fl ~')il tJ ') ~Vl1'fl ~') 'fl flU,) tJ I"l':l,) ~ VI~ ')tJ I"l ru~ PI') ~ ~f LL~ :;r;l':l'flth--l LLUU'tJ ntr ~ ~ ,)Vlfu L ~'flVl,) 

I"l ru~ PI')~ ~f1 UVIlr--l~'fl L1-tJUI"l ru~PI')~ ~f"Il'fl--lt1~:;L VI PIt VltJiJ'fl--l r1t1~:;n'flUMU~--l 4 'fl--l r1U~:;n'flU 
...i 0 ..i 0 ov.t 'I ov ~ ... • I ~ ~. I .. "" ... I .t 

~')nVl~~ '"l,)U':lU 17 L~'fl--l ~,)VI~ULU'flVl,) ~UVlU--l~'flL~tJU"II'fl--lu~:;LVlPI'&'i--l1"l ~1J~),J'fl--ll"lu~:;n'flULU'flVl,) • 

U~:; LJ1 VI ~ ')il tJ ') ~ Vl1'fl ~ ')'fl flU,) tJ I"l':l,) ~VI ~ ') tJ I"l ru ~ PI ') ~ ~f iJ ~ ~ ~~,)U':l ruVl1'flVl ~'I!/' nUVI VI,)--l 

I"lru~PI')~~fLL~:;iJr;l':l'flth--lLLUU'tJntr~ ~')n~~~ 19 ~'fl--l (~--l~,)~,)--l4.4) • 

• r'!! ....1 ... d' .. .., ~... ... ., ..... 
~111~ 4.4 n11L 1J1t1tl L 'VItltl11J Utl'l..Jn11'tl fitl1t1 L lJ'tl"-'1 ~ lJ"-'lJ~1t'tl L1t1lJFHU~ Pl1'" ~11~(;\tl 

" 
iT fitl~ P1m~1"l1'tl.:l1.1~L 'VI Pit 'VIti LL~~1.1~L 'VI Pli.:lFl L1.1i 

.Ji' _ ". tvltl ~~flhJf 
" 'lJ'1l L'W'1l~1I'lnJlJlP11~lJl1 

1 2 3 4 1 2 3 4 

1 91'W,)'WLL'(l:;IJ1,)L'(l'lJ ./ ./ - ./ ./ ./ - ./ 

2 Yl P1ilEJl-J LL'(l:; LP1~~')'W ./ ./ - ./ ./ ./ - ./ 

3 mnh:;l-J1nJfh ./ - - ./ ./ - - ./ 

4 1:;UU91'W,)'W~T~ ./ ./ - ./ ./ ./ - ./ 

5 tilJl11~,)'W U'(l:;¥'1lEJ'(l:; ./ - - ./ ./ - - ./ 

6 
• v 

L'(l'lJEJnm'(l~ ./ ./ ./ ./ ./ ./ ./ ./ 

7 'r1n~:;Yl1~flrulJlP11~lJlf LL'(l:; mru1hJ1if ./ ./ ./ ./ ./ ./ - ./ 

8 m1LLthcr'W ./ - - ./ ./ - - ./ 

9 f'lti'W~U LL'(l:;m1~ ./ - - ./ ./ - - ./ 
~ 

10 ~~ni'W ./ ./ - ./ ./ ./ - ./ 

11 m1~mn~'WYl1~ hhh1n!lL~'1lm ./ ./ - ./ 

12 ~~ni'W'(l'1lmTl-J~l-JLL'(l:;~~i'WL'1lnLYiL'W'WL~EJ'(l ./ ./ ./ ./ ./ ./ - ./ 

13 L"lllJl ./ ./ - ./ ./ ./ - ./ ... ./ ./ ./ ./ hhh1n!lL~'1l~1 14 Yl~~!l~1'W,)'W 

15 Yl~~Dm1~ ./ ./ ./ ./ hhh1n!lLn'1l~1 

16 ~l-Jmj'L:a~L~'W~il~IJ1,)LLth ./ ./ - ./ ./ ./ - ./ 

17 ~l-Jmj'L:a~ L~'W~'1l~ 1J1,) LLth ./ ./ - ./ ./ ./ - ./ 

18 
• v 

~l-Jmm1'(l~~'1l~ ./ ./ ./ ./ ./ ./ - ./ 

19 Ll-JYlTn'lf ./ ./ ./ ./ ./ ./ - ./ 

20 '1l~l-Jmj' LL'(l:; j':;UU'1l~l-Jmj' ./ ./ - ./ ./ ./ - ./ 
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2 3 4 1 234 

(1) ~lilm~vi1tl~ltl~1J1tJrYll~tUmJf'lrulf1P11~lf1f 

(3) ~UYl~~.,-J~lf1r·v;1tlYl~~llUYlYll\1f'lrulf1P11~lf1f 

(2) ~ If1r~I~'"l rut.;1tlYl ~~{]UYlYll\1 f'lruIf11'11~lf1f 

(4) ~1IT'"ltltJl\1LLUU'tJn~~ 

• t.Jftn1r'lLfln:;1f91mnr~~tJL1tJ'UfirilfllPl1i\fIIf1:;r;)1Jlr!itJ).JMm~n'IJtJ~1..h:;LYlPI'lYltJ~1'U'l'U 22 Lft).JLLft:;",W~~tJLrtJ'UfirilfllPl1i\fIIf 

r:;r;)1Jlr!itJ).JMm:t1'IJtJ~tlr:;LYlPI~~fI ttlH1'U'l'U 5 Lft).J 

" 
1.3.2 n1~L1Jhl'lJLVltJU~I'-l~I'elfiulmil'el\n1'-l\nr~~'elL1tJ'-ll"lru[;1f'11~[;1f"ll'el~tJ~:;LY1f'lL-rUJ 

LL~:;tJ~:;L Y1 f'I~~ I"l'ltJf 

" " n1~~mj'I~I'-l~I'elfiulmil'el~1 m4'tJ1~~n~11'-l5 tJ~:;L~'-l ~'el 1) Lil'el~1 2) LLuu1Jn,x~ 
" 

3) Jll~1 4) Jl1"r'ltJ~:;n'elu 5) ~'J'-ln~:;~'-ln1~L1tJ'-lh'el~~L1tJ'-l 'l~tJWj4'tJ1AALI"ln:;\fLL~:; 
"I ~ III '" 

" " 
LmtJU L VltJU L il'el~1 I"l ru[;1 f'll~ [;1fL1j'-l~ltJ-if'el ;:J ~'J'elrh~ n1~"l LI"ln:;\f ~~ !?l'el1tJ~ 
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~1~.:I 4.5 ~'lfl!i1.:1n1'1L m!l'UL Vi!l'Ufi1f1 6'U1!1L dfl\ll1~1'UL dfl\ll1~r;U~A1~j;Jn 'U\IIU.:Iifl 

L;!I'U~r;U61A1~j;J~~i'U~fi!l~~m~1"l1f1.:1t1~LYlA'Y1!1U~:;i.:l~ttl~ 

u r :::LVlI'1 LU'il 'Wl 

1VlU LU'il'l.nnf1'l1~Qn~'il -l Cfl1~VI~nf1ruCflI'1 1 ACflf nn1r'ilfi1J1Uf1r1Jn'lum'il1Jf1fj~LU'ilVl1 (w~1rru1 
.... I J ..J _ 0 .. ~ " I .l oJ ".... 1/ 

~1nCfl'l'ilU1-lVl 1) L1JU Uf.J1~~1U'lUCflrrnu ::: LuUCflU LLCfl1J1-lLU'ilVl 1 LnU'l'1l'fl-.ln1Jf1'l1~l 

f1ruCflI'11ftCflfiu~-l~-lU1nui'iln1m1f1'l1~L,j'1l~'1I'fl"tJn i1UU L'llU 1JVlW~~tIVlql!tDui1-l1 LtlU~U n 

n1rL~'fl~LU-lf1'l1~lr:::'W"l1"1JVlL1UULLf\ :::~'iCfltlr:::~1 1'u (W"l1rru11'l'l'flU1-l~ 2) ~-lL~'fl~LU-lLf\'1I 
unih~-.ln1Jf1'l1~lL~U'ln1J~1r11'11~Cflf LL~nf1'l1~~1i'flU'1I'fl-.lLd'flVl1'luVlf\1m:::~1J (W"l1rru1 

1'l'l'flU1-l~ 3) L'llU L1'fl-.l~~lliiLf\'1IUnn1~-l ~nn1rnft1'ln-lLLf\ ::: ~'flU~-.l'luiu~fiU~~nl!t1n~ 1 

LLft ::: 2 LtlU~U 

2.1 ~nrJUPJ'j'HltJ:: 

linl'OlmWl11 I1I U IIlli-li,ij lUlU 1~1J O. 1.5. '-. 2 .. 1. II 1111~ .11 I~IJ 
J :. 7 12 

ijllll l Jli1l11J 1 1111~IIUh!IlQ1UttJ ~ lDo a 1111: h I n Uijl1nW~lJ~ b;rO 1Ulll~rltiiMl<1'~{ 

llOllil1Jlumrilull ii1111thljJI111~ 

• ... . ~ , ,~~ , a 
illUl1J9I1lilO:; i1il ,1'Ul'UIWIIO'UII'I11j lWf!lI\'Il11 b 

Irtll a /11\:; b 1~'U'l\n'UI~IJ~ b '" 0 

n 11~ Wlil'U[J mi 1.1-:J l~tHo'll~fil a~ 11l1.l\inrnu~hnnj) 
;:;~ llllllilt]ll1'9IO" I if' 

IV I ... 

~11l!l1~'V1 1 

n lUiin.jjuo'Ul~ljjm ( Andromeda galaxy) IU'UOlunnoillluumiitl1 L,rnLfilnnUOllliinoil 

Yll~i'HlilonilmnnlllUY~"lV Lll 1JO~lihJnluiin<iil'fl~1!JnlJ'ULlJ'iJi!1J1~ '1 ~"lIJ9Ill1.hh't\' yf~il 
Ollliin<iulJ'U 1011jj.l1nQ,·;'aln ln11L1l1..11:1J1DJ 2,200.000 ihllr~ OlllnmlU'h Oluiin.;.d'o\l";H 

~ln lC1m.h:1Jl!U~1ilnl1J9I1 

l~V:: I illllH 111J1Vfi~ nlJ~;lun~'flSn'U;ih.J1~'Um" I U ~~lrhn~v~th~1Jll11 
9.460.000,000.000 iilt1lIJ", 

. 
t1fl'Mnl1QWlD'lmrilO'.l Ii~u 3J. 1 

m Jl lli+Q a xa • a 

IV I ... 

Jl11l!J1~'V1 2 

IV I ... 

Jl11l!J1~'V1 

3 



.lnOlnl1HllfjllliH.('\.I . :;d' ~ln9l1;;'\.I1111l'V;rlln~"o~NaflIllH 1 'ti\"lnHlltJ1n"'O~ 
11I'V;rlln~"O~III,.Vnrllnnf~trM~Olllri'\.l ;~I;1uhl"lUllllU;"'O~Ol'fjllllll"lJnrhn~ .r~;f 

a·x." = ..... 
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3 

... '" IV _ ...... _ " 

LU'fl"'1J.l1'l'l1J.llJnln'fl~1n1J.l",ftnl'lruIn1'l11'lInT J.ln1 T'flfilJ1fJI'lTlJll'lUI'l T't1lJ I'l ~J.l LU'fl",1 LLft:; LU't1",1 

'W~1;r't1U (Vl~1Tru1~1nlJl'l't1th~~ 1) L'llU ilfJ1J.l~1U'lUlnnnfJ:;~I'l't1ULVifJ~tu,ru,rfifJJ.l~nl!t1n 
~ 1 LUUUlU i:ln1TL~'t1J.ltfJ~I'l'l1J.llT:;W11~lJVlLTfJU ~1Int.lT:;~11'U (Vl~1Tru11Jl'l't1th~~ 2) ~~ 
J Ii' 0 IV .., t,I..J.... r 

L'lI't1J.l LfJ~Lft'jJfJnmft~nlJI'l'l1J.lXLnfJ'lnlJ~1T11'111'lInT 

Any number which can be expressed as an exact fraction is called 
a rational num ber . 

" The integer 2 can be expressed as T which is an exact fraction . Thus, 
2 i~ a rational number. 

-1 
Similarly. the integer - 3 can be expressed as T which is an exact fraction. 

Thus. - 3 is a rational number too. Therefore, we can conclude thaI every 
integer is a rational number. 

T h e distance of the Moon f'rorn lhc F-Urth.. fnrexu.rnp le. is a pproximatel y 
3R4 403 000 m . I f' 'We n)und this off to 3 signiJJcan t figures. we would 
get 384 ()()() 000 fn. "'Ibi s appr ox i mat e d di s t ance can he W'ritte n 
sin,p ly as 3 84 m ill ion Tn. 'We can a Js o represent it in s tandard form a s 
3.R4 x 10 · rTl . Sta ndard form is also useful 'W h e n repres e n t ing very 
s JnnU n u rnhers like 0 .000 000 00 1 254. In t his chaplcr~ you wi ll 
le e'Tn hovv t o pert'onn calc u l a tio n s invo l vin g very large and very 
sn,uU nUlTlbecs u s ing i ndices nnd standard fu rn, . 

ov • ... 
j;I'l'il!J1{1V1 1 



t;l1'11~ 4.6 ~'lil!.h~n1'1L m!l'lJ L Vi!l'lJ fi1il H'lJ1!1 L dil\ll1 fi'1'Uu.'lJ,JiJn,r~"L 'lJ\II,r~iil L1!1'lJ 

flWt;l Pl1~ ~~~i'lJ iJ fi!l ~ ~m~1"lJil~tJ~L VI PIt VI !I U.'it~i~fl ttJ~ 
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1VlU LLUUtl ntrCfliil'1'l1~tf~l~\~fin1JLO'tlVl1 LCflUW"l1T!W1"l1n n1rVi LLUUtl ntrCflilm:;u'ltm11;jCfl~ 

1'1~1ul'1ft~nur1f'lmh~~ LL~CfI~ ri'tlWLLuutlntrCfl (LCflUW"l1T!W1'lWtI1'l'tlfh-l~ 1) ~~'li1'1'l1~lL~'tl~ 
~~lliill'tl~ Lt'llIUnri1tr~~1lL~CfI~n1TLlmIilVlUUC1JVl1 LLfl :;L"lVlU'WLLuutlntrCfl,j''tl~ 3.1 - 3.6 n'li 

1'1'l1~l~'tl~~~lliill'tl~ Lt'llIU n ri1tr~~ ri1tr~~'tlW~1V11 f'11111'tlU LLIJIU1~ uuutl ntrCfliil'1'l1~U1 n Ufi:; 

iU.n'tlW~1nn~1t11'l'tlth~~U~CfI~'l~unLTUWL'::'W Lct'tl~"l1nUf'tl~'lifI'1'l1~if'11~lI1h~w~1~CflUm"lVlU 
UC1JVl1 (LCflUW"l1r!W1 'lwtI1'l'tlfh~~ 2) ~~'lifI'1'l1~lL~'tl~Lt'llIUri1tr~~1 U~CfI~n1rUm"lVlUUC1JVl1 Vi'!l 

'l~un LTUWl'h LIiIVlULwuuutl ntrCfl,j''tl~ 7 un LTUWnUf'tl~'lifl'1'l1~ iL1t1~ LflllUn ri1tr~~1lLriLIiIVlU 

U C1JVl1 LllJIU n LTUW"l :;Uf'tl~ii 1'1'l1~ flVlU1 f'11 ~ III fLi'tl~ n1 TL~WV11~lI 'fl~ L ~ U~ Ul'lU Wt1 nlil 1 nd 

LLuutlntrCflu~iln1TLit1~ Lu~nU1'l!1~W1LLt'I:;~~II11.Jr:;41t)w (LCflUW"l1T!W1 'lwtI1'l'!lth~~ 3) 'lw 

LLuutlntrCfl,j''tl~ 8 ~~'lifn1rf'11w'l!Wf'h1wvh~1li'fl~LU~nuL'4'!l~Lt'llIUnri1tr~ 

sltt X 5-D 5)D+(1I) 

= 5-la 

S2n 

= 5-4< 11~6 -.L 
54D 

91IlU s~ 1116 -.L 
548 

~ . ~~111N~""ftii'Ul'l1tlth~~lfJ 

1) 256 x 128 
210 2"18 

2) (15 X3"7) + (5 x 32
) 

3) (-1.8 X 52) + (6 X 5"1) 

4) (72n xis,) + (i3
, x 7") " 0 d um n U'YI'U~1'U1'U'~1J 

5) _ 
8a" 3b"1 " !1Jtl a;e 0 L!~:r b;e 0 
2a"sb "4 

6) 26a6b7c2 " . llm a;e 0, b ;e 0 u,,:; c;e 0 
2ab3c3 



""lflfh~~ 9 ~lJl I 1llll1fjt1 n1J'l1l 3.0 x 10'" iilllni'll Ul1l'hJl~~lJ111 I nilJ'::~ 
rtllJlllfjll ''''I~/I1Jtl19ItlU'ulllttt1!nnli'lnfJlt'fll'1911 

li,h l~tl·mnlJ111 1 iilan;lJ nhfiu 10' nilJ 

lJ1n'Utl~Jl 3.0 x 10'" iill1nilJ "hfiu 3 X 10'" X 10' nill 

: 3 X 10'" 

Uil:lJ1t'1'UMJl 3 X IO'" n;lJ ~'lU1U llJlt'lfjl1 I 

n;ll 

llllllfjll 

llJll1fjil 
•• 1 

ft~,rU lJ111'Ulmh 1 mlJ ~'lU1U llJlilfjil-~l x-,.-(f'-" 
+-"'" ....... -----1 

1 X lO" llJlllfjll 
3 

:::: 0.333 X lO" llJllIfjll 

11;6 3.33 X 10" hUlIfjil 

AIIU ,h::1Jlll1 3.33 X 10" llJlllfjtl 

7. "HilM1fli;lJuinni()mtr1tll~IJ1I~!lui'numn 'U1lI::~()tUl()WihYit'fU"ilJl~()U()~Ju 
:. 4 tI .Q I 

AnllMll1Ul1U1N1'U()~~1'U1»U~~im:11~1\J\Y1IHl1J 
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ll10 ~0()lJlnTlllUil~1IiHallt1g"'m1011ll'lF11n l'1,::-,-CV---' --.--..., 

.. ,t Y ~ 'i ~ w ~'lrel!l1.:tVl 2 
'~Q16~1I111f161J~lJ 1 W W 1 

.. .. . I .: ! '''' 11J61tH1J6nll'!lUU111111J'1 flH lhlng111'l1l1n IJU 

liYlJ~(l'::n'tJUnaUllll1lglJlI~lInu 1 illl;; '~1111M,· r--------.J 

aU()~"'1~'lnl11l'1F111h::1J1WriI1JAl ~lliY~i:hiAlll~' 
Ul::1Jl1ll 1.2 X 10

3 iilI11llAl~()i, ilJ~ 

8, iHiQ (Btu) I 1I11\J11J'U()~1'Iti~~111mllJr!l1l 1I11::fll111Y1~~111J~ (kwh) In\J11\J1fJ'U!l~ 

lIaHlll 'trHh~ Hill Ollfltl';' 1rh11 

'\J0l'!lU'U\JIJI~n~'lIJl911tllJ"'h~1 H'~~11h:1J1\l1 6 flll1191~i'l11H ~ll1ti~nll 

'rl~1~'fflf~~IU~fJlIl~\Jl'Iti~~lUfl11lJ!!l1nf~l1lJtl !llJlmnllrhflti~~11lfl11lJr!l1l~ 
Ifltl~lIlnllriii;;Q (0111\Jtl hr"ti~~l'Jfl11lJr!lU I iing IYI10U l'Ia~~lU '~~l 

2.93 x 10" n1n191~i,1lJ~) 

;13 

uuutlmX~jjf'l')1).Jtr).J~wtfnuLW'tl\-l1 t~UVl"l11ru1"l1nuuutlnlX~jjm:::U'lWn11;)~~f'lft1Uf'l~":) 

nu(;j''l'tltl1..:)uuutlnlX~'lwuY1iffiW (t~UVl"l11ru1'lW(;j''l'tltl1'':)~ 1) ~..:)Hf'I'l1).JIL1'tl":)n11\-l1~fH~'~tf 

'lWpJ'tltl1":)~')U'll'fl":)Lft'llunihft..:)).J1LL~~":)n11Um"lY1tfi1OJ\-l1 Uft:::t"lY1U'wuuutlnlX~-n'fl~ 1a - 11 

LLft::: -n'fl~2a - 2f nHf'I'l1).Jli~'1l..:)~).JWi'll'1l":)Lft'llUnihft..:)~ri1ft":)~'flW).J1W'~1U1'1lU W'fln"l1n~ 
LLuutlnlX~tJ..:)jjn11L~'fl).JtU..:)nU1'l!1~W1 LLft:::~Ulth:::~11W (t~UVl"l11ru1"l1n(;j''l,&th-.l~ 2) ~..:)~..:) 
(;j''l'fltl1'':)LLfI:::LLuutlnlX~'lw-n'1l~ 13a - 13d 'liff'l'l1).JxLta":)n1nh~).J1nJPi1).J1l~'1la.JtlNnUli'tl":)Lft'll 

unri1ft..:)~ri1ft..:)~'flW'tl~ LLft:::tJ":)L~'fl).JtU..:)nUf'l'l1).JxL1'fl-.lf'l'tl).JVl'lLUI'flflw~mJr:::~11WLLft:::n11 
ut.lft":)\-lU'lUn1T1~~n~'lU 



I Example 8 -------------

Simplify each of the following expressions. 

(a) 8a' (b) 16p7 
2 8p2 

I Solution 

(a) !la' 
2 

• 8 x a
4 = 4a4 

,2 
(b) 16p7 _ 2)-6 X p i 

8p2 - 8 X p2 

2 
= p2 

= 2p(7 2) 

= 2p 5 

56 

cv I ... 

~'J'fl!l1~'V1 
1. SilTlplify each of the following expreSS/ions. 

(a) 9b
3 

(b) 12c' (c) 9m
2 1 

3 4 27 

(d) 9 p 3 (e) 12s
3 

(f) 18m
s 

...... -----....1 
p S 2 ~ 

( 21a
8 

6s" (i) ~ 
g) 6as (h) 2ss 4 s 3 

(j) (k) 
25p' 

(I) 15 p 

2. SilTlplify each of the following expressions. 

(a) 
X 3y 3 

(b) 
a 6y 7 

(c) 
p 6q " 

x2y2 a 4 y 3 p Sq4 

( d ) 
S8 t 9 

(e) 
g'h'O 

(f) rm7 

S4 t S g2h 4 --
[ 3 m 4 

I Examele 36 . 
In computer tenns, a terabyte (TB) is equal to 1099 511627 776 bytet:-o --------, 

cv I ... 

Express this figure in standard form, correct to 3 significant figures. ~'J'fl!l1~'V1 2 

I Solution 

1 099511 627776 = 1.099 511 627776 x 1012 

= 1.10 X 1012 (correct to 3 sig. fig.) 
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1h::L'VlPl LL'IJ'lJ1Jn,r~ 

13. Write the following measures in g (gram) or 
m (metre), expressed in standard form. 

IV I ...a 

e.g. 53 kg = 53 000 g (;I 'l 'iI !l1 {I 'VI 2 
= 5.3 X 10

4 
g 

(a) The total mass of the Great Pyramid (f 
Giza is estimated to be 5.9Tg (Teragrams). 

(b) The distance from the Earth to the Moon 
is 384 Mm (Megametres) while that to 
the Sun is 150 Gm (Gigametres). 

(c) The diameter of an atom ranges from 
30 pm (picometre) to 600 pm (picometre). 

(d) Every serving of high calcium skimmed 
milk powder contains 0.5 J.Lg (microgram) 
of calcium, 13 J.Lg of iodine and 250 J.Lg 
of vitamin A. 

j;l1'r1~ 4.7 ~'lil!h~n1'1Lm!l'ULVi!l'Ufi1ilfi'U1!1Lifil't41~1'\.UI1~;L'IJ'lJl1r~iilL~!I'IJ 
flWj;lPl1"'j;l~~~'Uarfi!l~~m;1'!1il~t1~L'V1P1\'V1!1LL~::i~flt,.H 

l..h:::LVlf'I n11:n 

lViu n11:nVlH1'Wmru1Lfl'W'tliiI'l'l13-JQn!X'tl-.l Vi3-JWI'1'lfl:::nI'lQn!X'tl-.l iit'l'l'W1'11'tlfiu1U~rn1 

t'lrutnf'l1fltnfL~'tl 't~,rnL7UL~1 't"l1p)~1u~'W (Vi"l11ru1"l1nl'1'l'flti1-.l~ 1) LLl'iU1-.lLd'flVl1~'fl 
br .J u tl.\' ~ 1" 0 ..J U 1'l'l13-JVl3-J1U 'IlI'lL"l'W L'W'fl-.l"l1nL 'Wn11LL flL'W'flVl13-J1"l1n1l11:n'fl-.ln~l!t LLfl::: 'Ilt'l1V1L 'W 

'W13-Jfi1T3-J U1nl'i'flt'l'l13-JL~1l"l1l'fl-.l~LTU'W L'll'W V1~l!taUVl1.j3-J1..h::::n1'l1l'fl-.lxtJfl13-JLVI~U3-J L"lViU 

UtyVl1LflllUnn1tr-.l LU'W!X'W (Vi"l11ru1"l1nl'1'l'flti1-.l~ 2) 



1111!t1 

l1qlljjUl1'H~\l IIlUl,oIl11l1lfiiq,Ul1qlljjUl1ln01riU'IJ\l1,.,fHl/lJlllU\lOtlllll: 

\llil,.tJ~ljIlIl1U l\l"6~lUlllUlllaUlJ ,\\' i1'~litJ 'u~ 
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A 

..., I ... 

I1111U thllUM L\ ABC 1111:118 Be 6!1n'tl "~'el!l1~'VI 1 

Co 
B C 

.. .. 1\ • +-
YlH," C tH,1l D IlUnACD 11 '1I1/110116n 

"H L\ ABC ';on ArB nO:ACD 'h~\l 
' D 1\ 

IIlJ1h;y" 1I1ou1tna1'l'11 ACB I~\l 
1\ 

l/lIu,:il!'Vo~ A C D 

''Hie«'\I'II«l\1l1d~",a8118en'u1jWl1llliflfl 
~,tnW1Mi1fT1lHatJ1f1OjomltmH1j1I1l1lJ'lIii 
MtlpItlU;;fI"IIHljUn18\18f1JII 

9. tmtilJaU~r~al~UIT11'Ullfii81~tnllVA1 hlvtla!)of~a~a!)f1!1a1 lJ~]j61~lTmilJ· ilr~a 

'lJ~lU~l~ ~ I'U 1~1~UI4m'"ft~'u hmU'~I'lihllaol '~1T!1~!l1111T~fI lUTlHflll 
~)lQQ QI ... 1 ....... ., ~ III 4 J JJ~ '" 

llYlllO l'mj~IlVllllZln}jl ltl 1:VZl1l11T1IT11n)JlJU~Hl1lTalOi!1nHIO \H'I!)~mlJlllll~lJ 

1;0011 ft~~m (half -life) 1I!l~lTm))J~\Ji!r~a 
tl~~;1il'llIHI11~OlJt~1tll~mJlW 1,600 ~ 9~lfl'hmRVlJ 20 nrU,:trll1m1'19ullfnO 

5 nMUI1111~1:lJlW~ 

f111!t1~LiilUn1ru1Lf'lU'f)i11'l'l1~Qnlfl'f)-l ~'lf'l:::nf;lQnlfl'f)-l i1~'lUI'11'f)ti1J1tJl'Twi 
I'l rul']t'!1 f'lI']TL ~'f) l1-1W'n LftJ L;J1L"l1~~1tJ;U (Vl"l1Tru1"l1n~'l'1lti1-l~ 1) ~'fl1'l'l1~~~1tJ L;J1L"l 

~1tJ Lwn:::QtJ1~vir'1lV1~l!t5L~~LllUf111!t1'1l-ln~l!t L'llU V1~l!t5UV1~~th:::~f;l Lllulflu 
~ , 

u'i.ln'~1nihr-li1 n111i1f111!t1vhllUxUfiTT~ Ufl:::L;J1 1"l1~~1tJ L'llU t "lV1Ui1n.J~1 Lfl'lltJnr11t~'-l 
, 

(W"l1Tru1"l1n~'l'tlti1-.lVi 2) 

6.2.3 Exterior Angle of a Triangle 

When a side of a triangle is produced (extended), an angle is fol!llOO 
between !he produced side and one of the sides of the triangle. We call 
such an angle an exterior angle. In the diagram ~ven Jx:Jow. LACD is 
an exttrior angle of MBC. 

A 

A r 
BCD 

Besides LACD, triangle ABC C1ll have several other exterior angles. Can 
you draw and name SOlD: of them? 

..., I ... 

"~'el!l1~'VI 1 



lh:::LVlI'1 

An exterior angle or a triangle is 
equal to the sum of the two interior 
opposite angle,~. 

i.e. Le = La + Lb (ext. L or l'.) 

A 

17. The distance from the Sun to the Earth is 
149.6 million kilometres. Write 149.6 millio 
in standard form. 

18. In 1990. there were 36600000 cars in 
(a) Write 36 600 000 in standard fo 
(b) It is estimated that on average, each car 

travelled 21 000 km in 1990. Calculate an 
estimate of the total number of kilometres 
travelled by cars in Japan in 1990. Write 
your answer in standard form. 

[N/03/P2] 
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J;J1'a1-3 4 .8 ~'J~~1-3n1'iLm!l'ULYi!l'Ufh~fi'U1!1Ld~\41~11JIl1'tnJ'i::nil'U1.1J\4u-3i~LW1J 
flWt;l A11e t;I.f'i::~'U ~ fi!!2JAm~1"1lil-3tl'i::L 'VIAL 'VI!! LLit::i-3 fl t tl.f 

lJr:::LVlI'1 f)'wnJr:::n't)u 

LVltI f11wtJr:::n't)uiiP1'l')~~~~ufinuLu't)",')u~:::ii~,)u'lu~')n ii~nljru::Li:lu~-.lf11W~lL~:::lI,)'l~,) 

iimrHi'l'1lnljr~LVltl-.ll~nW't)tI 



6. 

Il1Wlh::n'flU 

l!nfilf1~~mVlllTm'nt'l,Jl"::v:TIl~ 
57 illnwm 1~v1ftilllnlhIi1~mn 

12 illt'lWllll~fli111J~lIt'1::;1~~fl 111 

16 ii1awIllHifli'l11J~ ~ll~ll"l'ltn'll 
nU~~mVllllllt'lfl~flHn1J 4 i111J~ 

.... w 

Hlm::.O::ll1~lIa::11ll1fl~\JmVlll~fl~ 

lI~t'I::;1~ 

Pv-:hagoras. W'as a Greek mathematician and philosopher 
W'ho lived around 5698("'" - 479 Be. He i!':lO often described 

as the "Father 0'1 Numbers.': An IInportant 'flgur. in the 

d.veloptnent of Mathematics. he 1!Ii. best kno'Wn for 

his dls.covary of t.he thuorern regarding right- angl.d 

trlangle-:b. Although thb theorem W'as ac.tualty discovered 

by the ancient Babylonians .~I""'ost. 1 000 years earlier" 
Pythagoras may have been the first. person to prov. It. 
This 'famous thcot'.rn Is no"v knovvn as the Pythago,oas 

60 
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ll1~th:::n'ilu 

15. 
cake is 20 

, find the 

~1'1'N 4.9 ~1'il!h:m1'iLtR!J'l..J L Vi!!'U A1'il ft'U1!! L if'il'l)l1 ~1'U.n1'WtI'i::n'il'U"l 'U'I)I,r~i'il L~!!'U 
FlW~ Pl1~ ~~'i::~'U,r fi!! ~ ~n'l!t1'lJ'il~t1'i::L VI Pll VI!! LLi'I::i~ FI t t1~ 

1VlU U'ilwlI'lQ1.h:::t'l'lP1mTLTuuiUJiUlL"IU (W"I1TN1"11ni'l'ilth'lVl 1) 

ihrry~I'i~v1 ury~iryftm=tnrLLt'l:::Il1PltJU'lm11mf'itJ (W"I11nJ1"11ni'l'iltl1'l~ 2) ~l'lniT'ilVl~1=ta 

UVl~~1f'lryJU"I:::tJT1n!J LLUnflu'luLLPI t'l:::L1'i1'l 'Wi1m n'lUT'ltJ H~'lUnu'lUI'l'ilU111U!I'il'l LLPlt'l::: 

UVl (W"I11N1"11ni'l'iltl1'l~ 3) 'WtJT1n!Jm1LLU:::U1~'ilt'l~U'lvu.h~'iltJ1'l-rlumTt'ltlU i1lWU'l 

~'tlpJll1~Ut'l:::mT1'ltJ1:::n'tlu'lUIl1~ (W"I1TN1"11ni'l'iltl1'l~ 4) 

1.1 CI1Jtm'llMl t/uUJI"GUSlIlSltl1n 
Il'mlIll11rloti4lnlll\l;!l1lii, ;;\IIth:hi\l'llD411'I~01(IW\'tJlI.l1""r1.uIU1flJ0 lW 

1111ofttuilli'10411.l11'111fltii"'\1~1\1rilldH 1"\l1of1flJU;'lJ8~11.la'1Ullfi1!11l1'UnllI.l1:n!ltJ 
,,,' ~'IJ!l~1!1'U\I ;601r111 1l1'ilrl11'U1I;~1l1 ~ 10fljIJllln 1\1nlllf~Ia'1tJl\1 11fi~1I1nn\J,f'Uil'U 
1~011ft\"\111;~1l14111l:'\JJ'\1ll'n1G tt!14\11l'1Ih~1l1l:l.ln~11fI~\lltlallla!l1lljlJlllm~0 
fl111Ja'10~11J1l1l:lJom1'UfI1lll1on1t\'n~H H;orrhl'li'htll:nDtJlill~ltlrr1ljl~~lIIJIl,--___ ---, 

.. 
\I'U~ 
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th::: LYl 1'1 ~'l\.mT:::~Wn1TLrtJwl 

lJ11Wl1iO'UJ 

a'~ltf'ilJnll'ft'OU1n"1ff1tf,"'ua::l1ltt 1\1 lnli, lfonl'U. (2540. QiilltftJ~'lft,",ftlD'.ri 

'111'" " 10J "w""lol. iuwSlu .. ;;nvli1~"i'i~ 'Ht'tt",n,..tnlftnVlfte~ 
'fIIIiinnl 1511 (cnJtJtW1.IlJl~ ft. ... 15..13). WlJl1"r"fi 4 . nt~(,"1'flJl11\1ftl : 

h'';""~l'rn,a",,,rl1. 

th"';Ufll'H")1 .. ~~tJlffl""fua::t"ft 1~ ln~. rr01Ul.; . (2541). Qi1ltftl~lftQi"",I'''' 
''''h, ft '01 ftw....l ... ~ 1 f"if ••• ~n~l'iJ~ .. ;;' "A'n,,,,.r .... an~lft~. 
'Inlin111 l!ll (fuTttllfuU1..t 'Ul.l~3l). ';JJ,",ni .. ~ • . nl~ln""lfl\n' IV • d 

2 11~mn'fJl"n'D'R,.r,'1. ..... j;l '1 'fl !l1 ~ VI 
tf4urlU""a'eu:;'n8m"ft'lln::n'f'l1l41nti. lfQ1UlJ. (2'37). QiieftlnhlUft 

n,h, ft 1t:! ftomft,,,,,4 J f\lrl.D.iln~l'il~ ... , ... n,,,,.r..,,ftnv_,.of,. 

lJnlKnllY 15U (tlll'utlfwl-' l'Lft. HJ1). -ftu .... .,f .. fi 2. nl","l"nJl1'll"t ; 
11,fiUWfllft'Jllal$llnfT1, 

ri~lftillnl1uo"i"t!lltt'ln,';'~mft llJlno. rr01U\J. (2540). aJJ8fll"lfI"'ft,.1ri 
, .. '1., ft 104 ..... ft'''''{ 4 furllolliln .. ", ... "'. "'n,,,,rllU,,ln,,,,,ouof .. 

'J".Kml1l lSl1 (ct1linJflnJl,f n.".l533). wU,"fti~fi 2. "t.umtlllfltlfl1 : 

1,~,"u"'nrrma"r"r'1. 

ri.un;1Inl'ft'tltI''''J01fr1""{ua:an,, 1\J laD. ft'm,TlJ. (2540). OGettl"'~fllCJtll4 

,,.1.,,, all i .. rl~nv"'."of~ ... n""rllOlllnv"' • ...r .. .,m"n,,,, 
HlI (tllluufl.lv." "'fl. 1533). "u",,/.,;4 2. nl~I""lI1f'U'" : lH,"Uwt,lf1'nl 
rrlA"!,1. 

""lfl'iunl'ftDtI~,"cn",ft'''';uft:anft 1\.111\0. "011T". (2.S40). dileA2l1uUUftftllfll'S 

1111'''''' 01 1 i14sl'smJW,",l9'Ie\tl~ ttDn",n'IDIIRn"lfIelli" 13utlrnl1 
lSU (aIYtnlfWl' ".ft. l53.l~ ;;""fti,~ 2. 01,m"""lUft' , lH;;m1t)1",n 
cn .. "fn. 

"n'·UlcrR" ""«~Q'e~ 0"'1«-3..",.. 

.,mRae-3ln"tnn ",oZ:"1,",lf"U.I"We~6,u""J\4«""'1 l.a 100 

n n' n --In Vn 
I , , ' .000 1.000 

2 4 ~ 1 .... 14 1.260 

27 1.732 1.442 3 9 
'6 604 2.000 \ .5R.7 4 

2.2.~ 1.710 5 25 125 

6 36 216 2.449 1.1:117 

7 49 343 1 .646 1.913 
2.000 64 51 2 2.81R 8 
2.08() 9 8' 729 J .OUO 

10 IOU ,.roo 3 . 162 2. '~ 

11 12' 1.3] 1 3.317 2.22A 

12 144 1.721< 3 .464 2.289 

13 169 ::!. 197 3.6Oti 2 .3!'1i1 

'4 196 2.744 3 .742 2.410 

J5 225 .~.) 7!\ 3 .K73 2 ._ 

'6 2.'6 4 .096 4 .000 2.520 

17 289 4 .9\3 4 . 12.""i 2.~71 

d !\.M:l2 4 .243 2.621 IV • ,~ 324 
4.~S j;l '1 'fl 81.:J VI 2 19 36' . __ " .859 __ -

400 R.OOO " .472 2 .714 2<> 

2' 441 9 .261 4.;583 2 .759 

22 484 10.648 4.690 2.1!Il2 

23 529 12. 167 4.796 2 .1144 

24 076 13.tl24 4 .099 2.8114 

2S 625 15.62.5 ' .000 2.924 

26 676 17..576 5 .099 2~962. 

27 729 19.683 :5 .196 3.000 

2i! 7lI4 2 l .95'2 " .'202 3.007 

29 84' 24.3R9 5 .3H5 3 .072 

30 '>00 27.000 5 .477 .3.1r17 



lI'"ii 1 

un" J 

ill,J-'U9'..l 

.al1J1UfIIllflO::: 

~l\.J'lJn~,\".,ntl:: 

,f'f1l4"nlHI'4 
I 

J 1I1tltfn:J 

mw.,:l 

"lolnT\nllJ 

l:-:\.nUO~'" 

llf}'HQunihll'lnfn 

\ll1llaU 

,6"\1\1UI\I 

l.JlJ f;w1," 

H'"","" 
IPJIIV''' 

'~lJJ11tJutJn 

l·llJth::.w __ , 

!,lliulIUI liUlIIlJCI 

jrrDtio lllllllulllbcr 

l"C'ullil":: 

square root 

mrl ... ,,1 

t.:uh\:: ronl 

linear equation with on.;! variable 

puralld linc", 

!lucrior wigle 

transversal 

"herruuc angles 

e xterior angle 

adJHccn l angles 
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• I "'l'il,h~;t 2 I 
111:~ntl~1;f lluUl!l~-1~a lilt) '-___________ ..1 

I ''j\ll lirrr' a,,~.t 

'lUlunli 

'lnfl11111Hfltil'li"f)~lfI"III1t11ti~;rl~~U 'tn~lnilliluilll1,.itlla~"S~Haal'lj' K 
.ttl ~ ~ .1, ~ .. ~;: '" '" 'ti -'lflHntJ\lI'U)~ln,.'If ln~'lfS~!lUI1Ula"''lffl1IH'lfS~IIl'''1I1111111~UU 'J~llJU IIUJ1flJUII, 

ltI"lIntllti~ Ii~rl' 

U1flHlltJllI 625' X (5' )' 'Ullha'lfllfltllti~;jii 25 IUU!lU 

625' X (5')' ~ (251' X (25' )' 

""11 25'0 
I I 
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( ·2 '" ,! ~ .... '" ",.t,! ~ 2. 2 x 5) 11J'UItl"lJOTl1tHn1J 2 X 5 11J'U11'U lin:: -2 11J'Ull"''WTl1lH 

(2 x 5)"2 = 1 
(2 X 5)2 

= 1 
(2 X 5) X (2 x 5) 

= 1 
(2 x 2) x (5 x5) 

= _1_ 

22 x5 2 

= -'-x-'-

2' 5' 

= 2" X 5'2 

\)::M (2 x 5)'2 = 2" X 5" 

3. (2 x 5)° .;1'Uln"lJnri1a~~ij 2 x 5 1~\jJ1\j un:: 0 11'1'Uln":;fi1a~ 
(2 x 5)° = 10° r-------------~ 

= I 'H;f) 2 Ox 5° 

/ 
rlo II \10::: b lI'nlJUUl1l110l1 ;i'M,jI!l'\.l~ 

(lib)' = a"h' 

II", • " •• ;,t 
1 .In cv I ... n n 

",;)1£l!J1~V1 4 

15 225 3.873 / 16 256 4.000 

17 289 4.123 It 
18 324 4.243 

9111J911m IrlO .In h;li'Juhu1UI~1J fh~lInjl~Hi\j';o~ .In 1l::d1uflnh::1J1W 

'\JO~\h'IJ1'IJf)91'HltJ:: 

iin1ru't)n'it'ltJT::~-.l~n'1TLrU\.J.rnt'lL"I\.J. (Vi~1Tru1"11ni'l'flU1-.l~ 1) iifh~u"l-.ll .. nr-.l~'t)LLft::fh\.J. 

'flfiU1U~it'lL"I\.J. (Vi"l1Tru1"11ni'l'flU1-.l~ 2) ihr\.J.Yin'll'lU~1LLft::Pl'l1l-JlLt'ifl-JLU\.J.~1\.J.'lmJ1n ii 
f\ttlPl'l1l-J~ t'I T'lUU'flt'lllft:: llUUtl nlX P11t'1 Pl'l1l-J XVl1~ru l\.J.uliift ::UVl ~!J1 ~, .. "1'flVl ~l!t6UVl~ ~ 1f'i flJ 

J\.J."I::iin1TT'lUT'll-JH~'lun\.J.!J1'fl\.J.~1UUVl Uliifl::UVl (Vi"l1Tru1"11ni'l't)U1-.l~ 3) l~'flf\~ul"nJ 
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'lUn11LTtlUn11t'l'flU L'IlU Lfl1'fl-3Pi~Lft'1JLL1J1Jih~-3niu 'liitu1LLnnJ Geometer's Sketchpad 

LLft:: Spreadsheet LUuUfu (Yl"l11n.l1"11nJ?i''l'fltl1-3~ 4) ihL"'ft-3A'UfI~1L~~L~~Lt'lT~'l«lU1JVl 

(Yi"l11n.l1"11nJ?i''l'fltl1-3~ 5) ij LL1J1JtlmX~~Vl1JVl'lUfI'l1~l1'l1JtI'fl~Vf1t11JVl'1J'f)-3 LLu1ft::1JVl 

(Yl"l11n.l1"11 nJ?i''l'f)tl1-3~ 6) ~n~-3«-3ij L~fttlf'h(1J'fl1J L~tl 'l~ttnL1uUL-nflI'l1(1Jtl1J'1J'f)-3 LL1J1JtJmX~ 
, 

(Yl"l11n.l1"11nJ?i''l'fltl1-3Y1 7) 

D of (" 
N~~ \Iath(cnl.tlr" (.'011111'" \~"J r.I.'il l''')) j" a f~~l-.ed ... t'I~!on 0 1 tho.; hllolnl"f re..::.}mm.cndcd 
Nl"'1\ Ma.ht!m.~ (ounh; I h" ~'ullh", n'k:~t~ the requil"C'fTlCn~ ,~ It..- Ink->I ,)'III\I"'....:~ hiT lhe 
uet::. • ...,. l..evel S)'llllt>II~.\ I Iwet '0' I ..... ·\~·I <:'1l1lHnlHion$ !IN b) the Mlnl~lr)' "f l-" ... tucfltiVII, 
~,f)"':II.IJo.lr~ 

L\,n:-i:-1II1g or I vc rc'l'buok.> Lk_I,;rM.--.1lo.p.:d .. tly f(Jt 'luden!5 fulk' ..... '"i 1M, ",-"'nnal \An"..k;nu.:) CLJOUf'C. 

~,: 7,1~lt:ll~!~~~~~~I~'~'~::~~~:~:il~I~I~;:~I~~'~'~ I~~~ ~~~~,,~,Q~~::~i"~~o. "'.,loltl!"'n"'.IiII~lllI.k'" --------. 
riM: IlJAIC'll""I, ..... ",un@t.! In a '>4:.urll' 1..eU.tll"I.U~·al M.XlI.M.'II'-".' In \~hlch abt.-tr ... .-t re..a.'>f1oin " ... upPGJll.l by • _ 

::~.I,l.~~l·'l~~~;.I~:~~~~,~I~~,7~~~~ln:I::;ftl:lt~~~~11)~~:tolltl::ti;:I~~~~~:~'I~ ~~:~'i)!l1 ~ VI 2 
.1n.ll'r.uJ • .:J ~"dl·I"':"'. 

Earn • h;lpTrr '1;"",,,, "ut ..... 111. 1101 i1ttno.;~unt: 
~,,~ "r ~~.lm[l1c n.'II!ILnl IU lh~' lopk 
. ·"Clrd I" Mllilullill.. !Oludcut\ me~1 I Jil:'hrul",,"& .U1d mulhc-mallcal fmmul:w- M!'"t"" 

hi¥hli¥hu:d I" kif" ~LU.k-"I~ t( .. ,:lI" on the l,'y 
I..t'll~·CTA.' c(we-roo 



t. (a) The Wlilh.: bitiU.'tur of no on~IC!I is Ihe line '4C&mcnl or nay 
lhat bi~lg the: an.le. 

(b) We elton COfl.'Hrucl Itn anKle: bbC'Ctor ul.i.na a pair of 

compu.."M:s and " "I '-er. 

1. (.) tbe perpenc1iculftr hiReCtnr of u. 11m: "JJlM.:"nt ls the hne 
lhat ~IiCCI. the Hoc segmcnt and I~ perpendkulnr LU it. 

(b) We COin CUIU,truct • perpendicular bisector u!Ioin& n polr Nt 
comt1O~o;ell llnd u ruler. 

3. Trillb¥la-
Cal A lriunil!lc: is It ... lo$coJ pLAne figure rtmt h»>1 three sidc1l. 

tb) l'yp..llo of uiangJCIi 
Sy!ddt.'S: 

An eQUJtatuol ~~ 
hM .U dde4 or ~lulIIl 
... .,.,th "HI .n,Uk:oI ihM 
..... ·"''' ... 1 "i_ ..... af 
WlJ.W .. orll.6 •• tW . 
..-..:h ....... I.«r. 
ByauAtaa 

"'''M'1,t-""lcd 
Ir ........ """'" . 11 ..... tea 
"~'Url .. " l __ thIlnOU". 

An _-.oi"", ,n."" .... 
1a5 rwn _!do. at' cqucU 

~Ih I ... baM""'" 
_equal. 

I\, rtaht·anaMod ....... hu_an.I __ nna 
.. .... '1)''010· 

3 

An ubt...-.... .. .... 
... 10 ... ...,' ___ ... ..... 

lI-..urilll J""'" dian YO"'. 

In some calculal<lrs, 
we may need to press 

can use the (2) and 0 keys on a calculator to f ind the square and 

of a number respectively. 

the W j!. fStuft or INV · 
key togetbe;-with the 
:11 k.ey before we can 
activate the eube function 
'? ' wbich appears above 
the '.Z kcy. 

We can a1ao compute 
hig/ler powers by using 
the I-Jkey. For example. 
10 compute 2', we press 
the following keys in 
sequence: 

2 lcl1P:) 

Enrichment 
ema th s 

Fun with Tangrams 

The tani!-f"dlll I) 1\0 Jnlere-.t.ug Ch ifK!>C' plll7le ChUl 

('·lIH~I3o'" <11 )0('\":11 Vtocc" \",bi<.:h Iii lug.ether to,.) !Uflll a 
'UJuare. Among rhe ~vt'n r"c.:e) , tile": nrc 

:'I nahl i~oM'";dc"lrian.lotk,.,:': .. mn\\ 0f'IC!>. I 1~lum 

tJ~ and :!Jlaf)l:l·tlllll:"). 

I sqUIln: . nod 

\ par.tlld"'SI1lIT1 

66 

We can form ~pectflC shap..:1 Vi iiillre~ U~UlIo: Mm~ or a.li ot thc ...even p~- Fnr e:uunplr.. 
ttl< Lrllpc'7Hlm ~ho"'n hc:k'lw ""1.1.' 100n'led usin)!; (","0 of (be i:.o.:ele"","'· ......... .a..II ........ _____ ..... 
r:tbbil fi~lIIC' WD" f~ using all the ~'vC'n fl1eces 



ur::LVlI'1 

You can go to ~ 
following website for 
some strategies to 
apply when solving 
problem! involving 
~imilar triangles: 
http://rtgcntsprcp.O<J!I 
regenrs/math/simihul 
Lstratcgy.htm 

To find out more about 
the theorem, visit the 
following website: 
www.mathsisfun.com/ 
pythagora. 

Solution 

c 

;/~ 
B 2 A 

AB BC AC 
QP = PC = QC 

l=~=!l. 
4 

2 x 
4"=2 
X:;li ~ x 2 

4 
= I 

and 

c 

2~~ 
P 4 Q 

l = !l. 
4 J 

Y = 1.5 x .± 
2 

=3 

R 

Solution 

(a) 

+ 35' = 37', 6AJJc is a right-angled triangle. 

12' + 15' = 144 + 225 
= 369 

20' =400 

.. since 12' + 15' ~ 20', MQR is not a right-lIllgled triangle. 

67 



ur:::LVlP1 

In the diapam shown 00 lhc ri&tH. 
liP ~ &be IUIlic biS«.1or of LBAC. 
Find the v.Jut' uf L RAC. 
A 10- R 20-
ColO" 0 71)" 

_ 2. In the dlacnutl ~wn 00 tht rishL 
A AM 8M. 
B L AMP ", L RMP 
C ' AMP _ 90'. 
o All or lhe abo!oe. 

..". J. Chooq: Ih~ cot1'ttr !1'I1eT1lMI. 

A An i~~les trtansk: is cquil:llcnd. 
8 An cqunalernl triungk is i5mce1~ 
C An equilateral triaottJe II noc iJiMCeIe;< 
D An i.kl5C('lcl. trianlJle is 001 equiJaacrai . 

..". 4. WtUch of the nllllbeJnaticaJ JUtemcnls Ilvcn beiow is ('.(Wnd' 

" LD .. 36(r - (00* + 7V) 1"- _aid, 
B / "-IW--60·-~ C • . ' 0..,.111:."""1 ~ 
C La""l~-(~ +70t} (I ..... of~) 
o La_ J8<r-tilr -7rr l iBI L' ~") 

..". s. Which 0( Ihr mlthcmacica l !ltitemerru; ,Iven brio..- is com:ct? 
A L b: 1BQ--Ss-'-)4· (I' .... 01'61 
B Lhe.55· +J4- tn:t.Lufb) 
C L b:ll 55- _)48 (rld'fc~,," 01 ~ ,-/ ~) 

D / Ir .. 34- .. 55· (en L oibl . ____ - ~1--1 

Ans 
Chapter I 

Exerci~ lA 

l. 1:1) ..-.; 

hll .> 

II) < 
1. lal '2'< M 

Ie) 0 ~ -, 
J. ,. 1 ~ - ~ I , ~ 

fb ) -I), _1, fI_ II, 10 

It! -1. -I,ll, I 2: 
ld j -Yo ~. I.n. I. 1 

(el <

In < 

,hi' > tl 

Hi! -2: <. P 

l~ 1 .56.-12.-3,0,1.'" 
In .'\K. 21. z.." II, 1'\ 
fK ' IX, - 11. f\. \ ,9,1 \ ,11 

,,' 

Ce) • , , 
(d, . , 

6. 'al 
-~~ 

" , 
I.' 

~ '; 
, , 

" 
, 

" 

'd, 

~ 
,. , 

-. 

ers 
n~'OIlI"rti~l!, 

(.III) -2 
Id l - I 

(0' 

Ib, 

,<, 

Id, 

(., 
j I 

en 
, 

.' 
" 

_.' -I 

-I.' I; I I'] 

(0' 

(h, 
--, , , , , < I. 

., !II 
"7,-

~, '" 

" , 
" 10 , 1 ., ., 

h:) +2 

" 

-' .' ., ., 

68 

;16 



69 

_I.oQI .oQI ~ 0 Q. d' d) cv9 4QI .lICIt, If Q..I 

Vll'al.:1 4 .10 nl 'a L'U 'at! U LVI t! U Vll 'W Fll 'fl flU 1 m 'W 'fl 'VI 1 ~ 'W 'VI 'W.:I'~ 'fl L 'at! 'W FI tu VI Pll '&'l VI 'a 'a::: !PI 'I.J 

" .. (111'WL 'WtI"n 

~ 
'1JtI-:] L 'WtI'In 

~ 
L'WtI'\,.\l 

til1'Wm~1 

ar flt!~ ~nHl"lJ'fl.:l1.1'a::: LVI Pit Vlt! LL'~:::1.1'a::: LVI PI~.:I FI L 1.1; 

i:J f111~ f1~urf".l'W 1 'WLLvll'1:::~:::r;1U-n'WLLl'1:::i:J~1'W 
- ~ 

LM~m~YlUVl".l'WL'WtI'\,.\l 

LLuutJn~(11iJfI".ll~~~~'WfinUL~t1'\,.\l LLvli:JU1-:] LL u utJ n ~ (11 i:J fI 11 ~ ~~ ~'W fi nu L lltl '\,.\ 1 iJ 

LL u UtJ n ~ (11 ~ tJ1 n n ~ 1 ~ 1 tI tJ 1-:] ~ LL ~ (11-:] 1 ~ ~1t1tJ1-l~~t1(i1f1-AtI-:]nuLLuutJn~(11 

-w n L~U'W L ~'W ';11 1 ~-w mj-u 'W hJ ~1 ~ 1 nn11 

LLUUtJn~(11~'W1ti1 

f111~~n~t1-l n1~1~1~iJfl11~~n~t1-l 

'1JtI-lm~l 

Llltl-:]"lln'\,.\-W-:]~t1 Lj-U'WL YlU LtI'Wm~LL1Jl'1 L dtl'\,.\l 

"llnm~l!l-ln~~';hl~iJifn~ru:::LtI'Wm~l 

Llltl-:]"ll n 1 ~m~l!l-:] n ~~~-liJ fI".ll~~'WLLl'1::: 

m:::-nu Hm~l~LtI'W~LJDn~LLl'1:::L'ihl"lLtii 
~ 

Lihl"lmn iJm~H~1~LtI'W'W1~D~~~ mnvltl ~lU 

f111~ Lih l"l'lJtI-l ~ Lj-U'W 
~ 



o 

"l1'W,)'W 
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;J1l1Ynh:::n'ElUvl':J1nY;'ll1,)v11LL'I'l:::1l1Y;~ ;J1l1Y;1.h:::n'ElULU'W1l1Y;~Yln1l1Y; 

;Jn1j'1if"htim;-nu'W~L'VitJ.lL~mJt:ltJ ;Jn1j'1ifCli')'Ein1:tj'~"h.11 ~l'W,)'Wl-Jlm~t:l~-l~l1\ 

f1,)ll-J~'Wl"l 

U'Eln ;J LLlIltJ-lhJil1\L"l'W 

1'1i1~uj':::~-lf'1 

'llt:l-l 

LLUUtJn~(;I 

~lLL'I'l:::~,)'W 

~~UfI,)ll-Ji'i(;l 

:f,)UtJ'El(;l 

f1'Ell-J~,)LIi1t:lf Geometer's Sketchpad LL'I'l::: 

Spreadsheet 

* ~!'ln1r'iLr1n:;1X"I1mnr~~'1lLrutlr1ru[;l1'11l'l[;lfr:;i1lulJ!HJ).J~m~1'l1'il~tlr:;LYlI'11Y1u~1U'lU 22 Lfi).JLL!'l:;\.nr~~'ilLrUUr1ru[;l1'11l'l[;lf 

r:;i1lulJfiU).J~m~1'l1'il~tlr:;LYlI'1~~r1,[tlf~1U'lU 5 Lfi).J 

" " e.J~91nnl~~n'jj'lJ1l'WA1'e:lfiult1b-Wm~1 'V'lU~1 (1) U~::;b~'Wb-W'e:l'\.n ~,r-.l~'e:lb1t1'W 
" ,",ru(;] Pll~ (;]f"lJ'e:l-.llh:::Tr1 Pll'Vl tI bb~::;lh::;b 'Vl Pl~-.l '"' Lufhl bb(;] n t;l1-.l n'Wl 'WJ11'WWn~ (l n~'e:l-.l"lJ'e:l-.l b-W'e:l'\.-\1 

" 

" " ~ ,",'d 1 ~ bb(;] n t;ll-.l n'Wl 'WJ1l'Will~ 1 ru"lJ'e:l-.l b -W'e:l~l bb~::;nl ~~ (;1 ~ 1 ~U b -W'e:l~l (2) U ~::;b~'WbbUU 1J n,x (;1 

~,r-.l~'e:l IStI'W'"' ru(;] Pll~ (;] f"lJ'e:l-.lU~::;b 'Vl Pll 'Vltl bb~::;U~::;b 'Vl Pl~-.l '"' LU f~ ,",'dl~ ~ ~~ 'Wi nu b ~'e:l~l~ ~ mn hl 

bb(;] n t;l l-.l n'W bbt;l ~ U l-.l bb UU 1J n,x (;1 ~ til n n ~ 1 (;]'d 'e:l rJ l-.l ~ bb ~ (;1-.l1~,r m1t1 'W b"''W Yl1 1 ~,rm1t1'WhJ 

~l~l~(lr1l bbUU 1J n,x (;1,!'W1J1 ~l~ful 'WJ11'Will~1 rubbUU 1J n,x(;11 'W~,r-.l~'e:l b1t1'W'"' ru(;] Pll~ (;]f"lJ'e:l-.l 

" U~::;b'Vl Pll 'Vlmb~ ::;U~::;b 'Vl Pl~-.l '"' Luf~9l'W'd'W~1 n miJ'e:l'Wn'W (3) U~::; b~'WJll'jj'l ~,r-.l ~'e:l b1t1'W"lJ'e:l-.l-r1-.l 

~'e:l-.lU~::; b 'Vl Pl~ ,",'d 1~ (l n ~'e:l-.l"lJ'e:l-.lJll'jj'l bb~ ::;l-ifJl1 'jj'11J1 b ~~ 1 ::;~~ nu r:s b1t1'W hJ bb(;] n t;ll-.l n'W bbt;l n 1 ~~'e:l 
" " 
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flrulfl PlI~ lfIf"lJ'el-:Ju~:::~'VI Plhm (4) U~:::~~'WJlIy.jU~:::nmJ JlIy.jU~:::n'elUL 'W"nr-:J~'el ~1rJ'Wfl rulflPlI~ lfIf 

"lJ'el-:JU~:::~ 'VI PI~-:J fl tufil~~'W~'JrJ-:Jll-J l.h~'W L '"ll-J1 n n~IV1,J-:J~'el ~rJ'Wfl rulfl PlI ~ lfIf"lJ'el-:Ju~:::~ 'VI PI'l'VIrJ 

(5) U~:::~~'W~'J'Wm:::~'Wn1 n1rJ'W¥"lJ'el-:J ~ ~rJ'W VI,J-:J~'el ~1rJ'Wflrulfl PlI~ lfIf"lJ'el-:Ju~:::~'VI PI~-:J fl tufil~'J'W 
, 'IJ 'IJ 

~~rJ'J nu ~ ~'elVlIL 'W~~~~ :::U'VI il n1n'U~rJ AI lfI'elU"lJ'el-:J ~~uu!J m.r (;l iln1~H'~'el~lJrJ1V1l-11'Wn1~~rJ'Wn1~ 
~'el'W ~"1l'W ~fl1'el-:J~(;l~~"lJ~~uuilYl'-:Jn-n'Wn1~AI'W'Jru H'tun~ml-J Geometer's Sketchpad ~~~::: 

" Spreadsheet ~tl'W~'W (r;l-:JlfIln-:J 4.10) r;l-:J,J'W t(;lrJJlIy.j~'Jl-J~Il-JI~b1~~uH)~1 VI,J-:J~'el~1rJ'W 

flrulfl PlI~ lfIf"lJ'el-:Ju~:::~ 'VI PI~-:J fl tufil AI'elfiulrJ ~~'elVlI~~ n~ 1V1,J-:J~'el ~rJ'Wflrulfl PlI~ lfIf"lJ'el-:Ju~:::~'VI PI'l'VIrJ 
, " , 

~-:J ~tl'W~'J'W~ 1r1 b1J1~,Jn ~rJ'W~n (;lmll-J~'WL'"l ~.jJIL'"l ~l1'elVlIVl ~rJ'W'l~~ n~1 ~~~:::~Il-JI~b1~ n~ 'l~ ~'JrJ 

1.4 bb 'U'U 1J n~ ~ 1. 'W'VI,r-3~'el b~tI'lJFI ru ~ F111~ ~f-a:: ~'U ~ fitl2-J ~m~I"l.1'el-3U-a::b 'VI FIIL'VIti 

bb~::U -a:: b 'VI FII~-3 FI L U f 

'"llnn1~~n~~'eln~lm~:::-:JI'W~~rJ~~~m.jJ'el-:JnuVI,J-:J~'el~rJ'WflrulflPlI~lfIf y.jU~1 '"l(;lU~:::~-:Jrol , 

n1~(;l~~mnu~m1:::L'Wn1~~(;lAI'W'Jru 'l~~~ri n1~~(;lfl'Jll-Jl mll-J~I~~UU~lrJ 1 ~~mnu~-:J~,Jn~rJ'W 

'l~ ~rJ'W~I'W'lU~~~'J 2) ~1'Wmll-J~·jh h ~ (;lmll-J~Il-JI~b1L'Wn1~'lJ1 mll-J¥~ ~rJ'Wl-JI~l-J~'Wtfnut'"l'VIcl" 
'IJ 

Vl1'eluruVlILVll-I lfI~'el(;l'"l'W~Il-JI~b1~fl'Jll-J ~~U~fl'Jll-J MUmll-J~~~:::"lJmrJmll-J'l~ 3) ~1'Wn1~'lJI'lUH' 
~ , 

~tl'Wn1~~(;ln1~'lJlfl'Jll-Jl nD VI~nn1~ .jJ'el~Yl'"l'"l1-:J 'VI~11~ ~'l~~rJ'Wll-JI~~~'J'luW1U'1!VlILVll-I1~~tl'W 
~~~ 1 ~~'"l 4) ~1'Wn1~~ ~fl~l:::if ~tl'Wn1~~ (;l~ l,Jn ~rJ'W~Il-JI~b1 d IrJLrJ-:J fl'JIl-J¥'VII-:J flrulfl PlI~ lfIf~'l~ 

'IJ 

~1rJ'Wll-J1 ~~~ 'J 'lu~ ~ ~'elVlIL Vll-I'l~ Vl1'el 'll-l ~ -:J ~ ~rJ'W'"l:::~ 'el-:J ~~rJ nu b1JVlI'el'el n ~tl'W~ 'J'WtJ 'elrJ1 ~ 1~'J'"l~ Il 
" , 

'el:::hth-:J1'W~~~~:::lfI'el'W ~'Jl-J~-:J n1~~rJ'W¥~ ru~ n11ru1V1l-1 ~Yl'el'lJ1 'lu~ Allf1'elU ~~~:::~Il-JI~m~~(;l-:Jfl'Jll-J 
'IJ ~ 'IJ 
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(;11'11-1 4.11 L t1~!! tI L;i!! tI ~ 'l il!i 1-1 u. tI tii.l n,r ",1. 'U 'WU ~ i il L~!J 'HI (il (;l Pl1 iHl ~~:: ~ tI 

ir fi!J ~ ~nH1"lJil-1t1~L VI PlL VI!! U.~::t1~::L VI Pli-1 fl t t1~41 u. 'Un (;11 ~~ (;1t1~::~-1 fi 

_. "'11,1.1 t 1H U)fll\olfl{~u,;mlll~tJlnUlLlI:,~ij,"f'I'l11Hr'hr\J'~1\J1)lJflL'H\t -' ~ 

I 1 HnlHlI ~lr lQn" ' ~ 1 Url11lJIlIIJ l:nlJ) 

\-~ 
\ _--- I { 

\ 

3. Dl1lnntfl;1rr'mt~~o.ml ~1U'llnJOlwi"'6.n~11liiiltltlilf'fLl1\1Rhlt!l\Jl;lJ~Mn 

~..IiJtili.lg,~.d I~ 0 U~ JhO IInll 1.t(ll~~~1J11;1 JlI1'tnf Il~i I (Ihfff figu~ 

S)'l'lem) 1~11 0)0" 125 'ljf1l'~!' l~\iff '~l'i1JUnl'l\ltl~lti'lIil' 1~~~n111m'l1U 

,J1111Wllf1lftfl{nf1 'l l~ 
1) nO/1M1 ',I"'~';l'Innjfl 

21 JO mOl I,lm~ii" UI,," 

3) f,o~lmll"1 'lhnrtlw 31)0 

41 IU i11t1UJftl hJnlnlf'lf'l:;i\lotJnl~OlIHa'Fl 

,q' ',-' 
I , 

, 
____ F 

F ............. J 

Ilnl1] IH;;~~l1n"06' ,\Ii. N.. Rn 
Da.IFF:\.,;I\n::r:::. lvlll~6' 
nnl~()i a.h.c.d,c IIl'1~ f 

PQRS , nvl~i1t"~a"j~ill jj,~u 

nll8l~~;;~nunl~ 0 

,m1 IIPO·IQS+SPI 

1110R QS)I RO 

)JIPO· QRJ-SR 

~"~ln a~lll 

11 Be -DF-fA 

11 IX' -r.F - AR 

\) Ilf)l~n;~mllii1.m&11i 0 

4. 

... 

q 

each of the following veclors as a 
vector. 

--> --; 

(b) CD (c) EF 
.... 

GH (e) IJ 

II 

G 
,,/ 

the vectors a , b and c as shown. draw 
diagrams to ~how 

(b ) a + c, 

(d ) a - b, 
(f) a-c. 

Complete the following . 

(a) ~ 0 ~ AB + = AC 

(b) O +EF =DF 
~ ~ 

(c) JK - LK =0 
~ ~ 

(d) MN -0 = MO 

O- RQ ~ 

(e) = PR 
~ ~ ~ 

=0 (f) ST + TV + V V 



1VlfJ 

! '\lH\.It\I" 110: \ Li'hJllnuUl{~'lj1llJllIl1\l 

llr.... L~ -'til u \:!:a h' 1) \ .. n~ 

6, \.... 1, 'HI1~I'nl 3 un:: " 

'hll'lrillljf~'U'nllll "IKn'~"'nilil 
11"tlt\ luhlin' ,Idin hUnll'; ~ 

" " " nil , , 
-

') ), 
" " 1,\1 " .-

" " " 
., ,i " " M 

) ) 

./ 'hI' 
I "'------rip' " 

lillltJ~ \U{ III Hdl '~UT1HA'l';;"1J 

J1H"\J1I~.l11I.u \11"= \n·rlu""i~",nn~ 
'nIA[)H~\1 ~UJ~MUHn:.(tI ~(II - -.I ort. 1 ~) . 'Ii h \f) I; ,II 

• >-
, \ U 

~ . 
J Utli'i'nunn'\II,,jo:,ju~'J'ui, 

'10: I d\~ J '\.l~:Hlilili"\I II Ii'fC JUY; IIn:t;'t,uIUl': 

\11"l~1Uii; 

I II '" ~.::l , ' 

.11 O\U" htu~'" II .lLln:. 11 H <it 

>II 1,)(' 1"trn (.1 fI :.. !I' jH\~ (HI. -'.11 

2\ ~t I+j-k v J 

1'1 r " 
.\) u -I' I, .j 

'0 -; 

, ,~ U 51 -'J+ 11., ','=. J-k lI;) HI 

I) u q 

II U 11 1 Jk ,\' i l:r k 

Il u.\-

31 I'll ~IOC \If) ,np!l::H n, u lint \. 

5. Find Ihe vcelor 

(a) Ef' if 111, = (~) and Of' = (~). 

(b) GH IrHi=( ~landa=(~). 

(e) PO if RQ = (~)and I;k = ( -~ l. 

(d) Sit II 57' = ( ~). "IV = ( ~) alld 

U\'=(~l· 
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ABCDH c, a regular he\ugoll \\ ilh ~cntrc O. 
..... ) 

Gi\cn that AB = P and AF = q. find the 
tollowing leclors in terms of p and q . . 
(al AD 

.... 
F q .~ 
~ 

(b) AC 
.... 

\el Af 
/ \ / 

L \ / 

, P 

1H 

9. 

(,! 

" I 

I. 0 

R. 

\ /0 " 
\/ \/ 
"--- :.. 
() C 

'. 

P p 

"/0 

II I .. g iven (hill 6i· =: p and OQ = q. R. <i. 
f and U are poin(~ on the grid . E:\pre~~. In 

(crms of P <lndf,)r q , 

Cu) OR. 

(el 07'. . 
Cd) ou. 

ro.N,)' .. 9)I PIj 

I. Iia = ( .~ J and h = ( ~ ). lind 

la) lal (bl Ihl 
Ie) 12al (d) 1-3bl 

(e) :;Ial (f) I~ b l 
Ig) la hi 

Ii) 12a + bl 
(h) lal-Ibl 
(j) 21al + Ihl 

s. I'Q=( ~l.QR=(:'l 
Flltd 

la) I~. 
4 ~-4 

Ibl RX. gi\CIl Ihal ~R)' = QI'. 

Ie) lOin 
IO,r\o> R611' 1 I 

(a) E"tprc ...... p + ~ 4 <i"i H l'olumn vector. 
Cb) Find Ipl. 
(c) (ii\l'n that r 1!'- p<.Jrallcl 10 p , find Ihl' 

vulut' nf J... 
IO/lull XX/PI J 
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, , 
"j.1 0 ~ ."1 • " • , 

IiIU um-mR ]I~ luUltu:m16Jl1 Jl i\IJJilj nJRUV~~HH11Ill~ljU~V 

~niftlU~i IUl:6ql~ilflnlllft,ulj~11U~V 

PO=lI-2j , PS=Jj-1l 

1- -
,101\108) 

• ~ B lin: r nlul.~."quUI&\I""~.'1IU r Tllh MI .,"6.11~1" 

~( I A m n 0 InUl~ '1 H~';"WO~I" Mi M 0,\ - " OH ~ il 

~ln\tlUul 
m+n 

K. 111 u lilt. \ ItiJlllm~DllM 1 l~ln~lil 

Ii, lu 'CU" t Ii'f 

110: u-\ = IIiI' -2" "I'i' 

, 
U \ '-': ij t \' 

-
OCI a IUlI'IWI a = b' "c 

IU, /' 

I 

\'< ~) 

" 
;; \ R 

In the Ji.lgram QR = -'QS and SP:::; ').";X T ,,, 

Ihe l11idpoinlllf PR. Q.~ :::; 11 and ,n' ;:::. b. 
(a ) I-::\pn.:,~. a' ~Irnp l y a, I)(h'ilblc. 11\ term, 

of a arllUor h . 
( i ) SR (ii).I'P (iii ) SX 

(h ) ShIm Iha, QX ~ ~ I~. + b ), 

--. 
(e) E\pre~ ... UT a~ ,unpl) ru. pt)"'lbk. In 

l~.'rm ... of a and b 

(d) Calculate the vahll' or 

(i l QX 
Q1 ' 

(il) -\~<ltlr 2.1'(JX 
Area \11 t.I'U7 

(i ii) An'a IJI /' PQX 
An:a Ill' : __ PQR 

IOlNov Q51P21 

74 
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(;11'31-3 4.12 L t1~!1 'lH Vi !I 'U ~ ';) 'iI!i 1-3LL 'U tiel n,r (;I "L 'U \4,)'-3 i 'iI L~!1 'U FI W (;I Pl1 ~ (;I i'l:: ~ 'U 

ir fi!l ~ An 'l+1"ll 'iI-3 tI '1:: L'VI Pit 'VI!lLL il:: tI '1:: L'VI Pli-3 Fit t1i41LL 'U n (;11 ~~ (;I t1'l::~-3 A 

lVlU 

I. '41;iUUI'If"AO'\tlifuuuU,nll'4t1lJloin rl':, - t 

1) In .. 64'4>11f1iUlh;I"II'l"oMutI'uR11r11d'qjYU; -,. 

2) 1.","Q4lf,"ium~nl4n~!I 

3) 1.91'V64tlU1Ula1JUlni'tiirIOUlI'n 

4) 1.91 .. n4tnnuQ1J1n;!U60nil 10 

5) L."~O~;l\ll~la1J~SJ1nnl1 100 

6) I.Ml04tlU1UIII1Jnu;!Ulnni, -100 

7) {. I • IlIut1VlUlaU;!1Jlnnil 3 un.uoonil 10) 

8) {x I x lilu'1U1Ulil1Ji'te~md14 0 m, II 

I) B · {12341 

2) C· 18, b, c, dc, f, gil, ijkl 

3) D· Ix I • II'JUt'U1UI~lJUln;!evmth4 10 un; 201 

4) G · Ix I x liJUtlU1UI~lJ1J1nUO;ueoni, 0) 

3. .41;;UUI ... Ao'Uil'UlJlJlJeOlioui .... 04t1lJ1in 

1) N· {I, 3, S I 
2) p. I ... , -2, -1,0, 1,2, .. . 1 

3) R · Ii, 4, 9, 16, lS, 36, ... 1 

t) T. 110,20, 30, _.1 

6. "''''',,'tJ~, ... ltni.,.~nhm. 
I ) A a I). I J; u'lN'Ra..-ru=1u,h "n"~n1 ·1 

8 .. Ix I X mlnli,,'JVrlufh '"111'"1", 

C .. Ix I X wm.rIIocrwsn."h "1Jn11flU", 

o .. Ix I ). ."Uft81rw,"'U';l "llnbr-, 

1) E .. \7, 14. 21 ..... 3431 

F .. I J; I .l .. 1n Ittl: n lUutltnuUuillieanll SOl 

J) A .. Ix I x-I- A uo:nrDu',\11UUU) 

8 • lo.I.~ .i.j,- 1 
04) It. 11.2.3,4.51 Ito: B .. I~."'· .\' 2, II 

5) C • 10.1. J, 71 Itft; 0.. I J I X cD\l'i 'I\j lUlllluYhloon 11 10 I 

6) E .. Ill. 14. 16., 181 u.n:: F .. 114, Ib. 11. 181 

7) K .. Ix I k d)u"1\nLtI""'a~uoonil 101 

L .. 12. '" 6., AI 

I) M .. Ix I x .tNt'lll'l'Ullu u.c: ,,1 .. 3tl1 

N • 161 

I. til A • 12, 14,51. 41 m"'.ni .... e"11Il'il.ri,.il'~n,,18A~ 
I) 14,51 c A 4) 5 e A 

2) 14,516 A 5) 151 E A 

3) 114.511cA 6) 151 c:: A 

q 

2. List the clements and fmd the number of 
clements in each of the following sets. 
(a) H = {x : x is 8 natural number less than 

5} 
(b) I = {x : x is 8 positive whole number 

greater than 5, but less than \O} 

(c) J = {x : x is divisible by 7 and x is less 
than 50} 

(d) K = {x : x is a month with \ess than 31 
days} 

(e) L = {x : x is 8 factor of 36} 

4. Copy the following statement. and replace 
the blanks with the correct symbol, E or E. 
(a) a __ {b, a, s, e} 

1. 

(b) b __ {B, A, S, E} 
(c) 1 __ {prime numbers} 

(d) 4 __ {factors of 4} 
(e) ..fi __ {rational numbers} 

(t) If R = {p, q. r, s, t}. then 
(I) o __ R. (il) s __ R. 

State which of the following are empty 
sets. 
(a) The set of teachers in your school who 

are below 16 years of age 
(b) {x: x is divisible by 3 and 5, and x is 

less than 20} 
(c) {x: x is a natural number and 3x = 4} 
(d) {x: x is a whole number} 
(e) The set of triangles having three obtuse 

angles 

3. Slate whether each of the following is a 
finite or an infinite set. 
(II) {oxygen molecules in the air} 

(b) P = {x : x is a multiple of 6} 
(c) {real numbers between 0 and I} 
(d) The sci of polygons 
(e) S = {x : x is a perfect square} 
(f) {I, 2, 3. 4 ..... lOO} 
(g) {factors of 18} 



1vltJ 

I. hi U - 11.2. 3, 4, ' . 6, 71 ......... """,n1 ........... bJd' 
I) A - 12. 3.71 

2) A -13. ' . ' 1 .., B - 11.,, >, 71 

J) A' - 12, J, 61 

~ hi U - 10. 1. 2, J, 4, , . 6, 7. I I . A - 10. 1, 4, 6, I I • B - 11. 3. " 71 

.. , C - I" .. " 61 """'-•• 'hJil'lIlJIJuon ... ."lfn 
1) A n B l) c' 
2) B u e 

3) B n C 

4) A n e 

mmM"."",,., ....... 1Ilil 
1) AuC 

2) Au B uC . 

J) (A u B u C)' 

I) A 0 II , 2, 3, 4 •. ~ 101 

B ol l, 3, 5, 7, 91 

2) A 0 11 , 2, J, 4, _, 101 

B • II , J, 5, 7, 91 

C · II, J, 51 

J) Ao 11,2, 3, 4 • .• , 101 

B · 11,3,51 

C · 12, 4, 61 

6) c' n A 

1) c' n B 

') (A n B)u B 

. ) B -(A uC) 

') (A n B)-C 

76 

4. Look at the Venn diagram given below. 

'i: 

1_ 19 

Find (a) n<X). (b) n( Y). (e) n('l;) . 

,~t Look at the Venn diagram given below. 

Find (a) 0 (1;), (b) neG ). (e) n(H). 

S. (a) Copy and complete the table below. 

'\umlll'r (If 'ulllu~r of 

dum Itt... c.,uh"t h 

I 2' = 2 
2 2' =4 

3 'P=? 
4 'P= ? 

.5 2= = ? 

(b) Q How many subsets are there in 
the "'" {I. 2. 3. 4 .... , n}. where 

n is a natural number? 

1. ~ = { I. 2. 3 . ... , IO} 
H = {I , 2, 3, 5, 8} 
1= {2, 3, 5, 7} 
List the elements of 

(a) H', (b) r. 
2. '#; = {I, 2, 3,4, 5. 6} 

L = {facton of 2} 
M = {multiples of 3} 
N = {factors of 6} 
(a) Name a pair of disjoint selll 

(b) List the elements of 
(I) L'. (II) M'. (Ill) N' . 

- 8. In the Venn diagram given below. 
~ = {triangles}. 

and R = {right-angled Iriangles}. 

(a) Copy the Venn diagram and add the set 
I when: I = {i,;osceles triangles}. 

(b) On the.arne diagram. marl:: and label. 
point T 10 represent where a right-angled 

triangle which is not i90SCeles belon 5. 



1. nnnl1n'tUfllll'llnnnruil Gfi~lI'nM1en'."tOvth;;1'l\n\l 12'0 1\\1 iilfA 
~ 110 I'IV .,."Lmwwl 70 MI .. trttnnvWaVnthouiul~1'l)1l'I'i 

L f"l1l~1.m~'HcL\«'hnl1"""ft')'UfOtnIotI.ttnf{11~ntfun111f,",lIw "till fIl)et 'f 
."olJ"riM~lIc .u.lfwGtI"''''''''''"N IU\' u" \~nrr\iII tl''lmI1rtd, 

,) on~~W....,f,....w.dG~1\I.~ 
') 1 "~1.11f,;;,. __ ,g~n!.1"" 

t . lHMlVl • .mn"1nhfl".tmriev •• 'nlj\l1GiGe l'~ «l n i N n. I.W) 1'1\1 

unngil 0tN~ Jl1 f't\I ii"\j~. 110 .,,' u:il 660 ,,\I w(U1pf1 
1I.~'';d)uUJ~'' "lfum"i , iit1~::""lm'~."'\11U"i1lf1 lUI; 

~...ovf.tI.,m l"'erinm·(Mtf11~ .. u" 

to. 'tvtIl'«ttU'l~~)fII'\RJcnoM~il (lri"uH""n lfllliHt"'.tlf 

37 "" miffWAn'll, .. '''I "k1nnn"' ... .s ,,\I u¥vr1itl'InIJIi1\l~tlhunll'. f 
~;l",,"hl jj "" fi .. uKn,.""'un,An .. lUUIlVl'h"rii I) 1'1" ~IIIIUN 'I\I 
"", .. lIhtfru",t.c:nnn" ii 7 IN ..Dfheuti~~11 .s "" 8I1fIft,ru11 

uqit'II\JMl\.Ie ~~~~~ 

11. Ilfl nnl'ln.q&e-fulullllllfl1UrmlfwIH "Vlll .\000 "\I lOl;l UIj"MII{'ll'fO,\J1"", 

n." 1111" l~d 

~01f""""'" ulhn\l lOll "" 
~01fwM1' iU""" ~'" "" 
~>fuulVo ft ij,lVJ\j JOO "" 
48'~n .... 0.1\1')\1 '" ft. 

!Jn1l~"IW" utN'l\I 40 IN 

l]3o~"~" iHlVl'W JO "" 

... wQ~a.",,,f ... w,,," 

.... ''''''4lI01fd'''''. ~iv, ;n.,'Wif1n • ..r.rnN1~" "1 

Il lunlllnmrJl4ujn11Wli< IllTilil 

~Mmmut.,.",olM lID II\j 

rJl4ujn~ 150 II\j 

rJl4ujnlmlMn .. ie 200 II\j 

ojlWinlmlWnno_-, 50 II\j 

rJl4ujnlmlWnnQ81I.,.,ne II II\j 

1W~fiJjnlml;"'1I1o"Cl:Ii, 

1W~nlmld.,f.,.",.lM 1081lol .. ,ae 

~1Mnlmla..~, tb.malM 101Mi' lIlecie iiil1fl1l JO II\j 

_.nui, il1fl1l~1M~lmI""i'1r11Jf111~ 

:J \" ,U " ~u "\· \" r-

IlIl::.:i i f= Ii -:u \" t \ 

, 
IJ. \ -Iu t \" 

, 
U \ ii l't \ 
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4. 1be students in a class must choose to study 
either English only or English and their 
Mother Tongue. 
Draw a single clearly labelled Venn diagram 
to illustrate this information. 

7. Let 'f: = {students in a eID'}. 
M • {students who pa!lSed the English 

test} . 
and F. = {,tudents who passed the 

M~tcst}. 

(a) Describe. U limply as possible, in 
words. the ekmenu contained in the set 

(MUE)'. 
(b) Express in sel notation: {~tndeDts 

who passod boIh the English and the 

Mathematics _} . 

8. Let'" = {kenogen in • neighbourhood}. 
C z {tcenogen who like chocolate 

ice-<=UI1} . 
and V = {tcenag<Tl< who like vanilla 

ice-cream} . 

Ca) Describe. as simply as possible. ic 
words. the: e~mcnt5 contained in the set' 

CU v. 
(b) Express in set notation: {tccnagcll 

who do not like ('itbel' flavour of )ce.... 

I..:ream). 
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~1'i1~ 4.13 Lm!!tJ L Vi!!tJ~'l'el!h~"1I'el~u.tJ,jiJn,r~"L 'U'\JIu~a'el L1!!'UfltUj;lA1~~i~~tJ 

~ fi!! ~ An1!1"11'el~t1~ L 'VIAL 'VI!! u.~::t1~ L 'VI A~~ fI L t1i41 u. 'Un ~1 ~~~t1~~~ fl 

1. \y - Ill' s 0 

5. xl +4x+4 - 0 

7. x' + tix + 5 - 0 

9. x1
+ SJ! t 6 _ 0 

II. .1_ 7 • ..- 12 - 0 

13. y1 4y+3 - 0 

IS. II _ lOx _ Xl", 0 

17. Xl I X - ]0 

19. yl _ 3), ' 18 

21. "I: -15x ~ 36 

23. lOb r- bl + 25 

25. mlm 9) - 36 

27. -N + IS) • 14 

29. x: - 100 - 21 ... 

2. utl~trunlllin '!l~ 
t) 2.' -5x - 3 = 0 

3) 2m' +7m-. = 0 

5) 3/ - 5y· 2 ' 0 

7) 2y'-9y - 18 = 0 

9) 5D' -7. = 0 

II) 3.' _21 = 5 

13) X(I f 2) = 3 

15) (x - 3)' ~ 4 

17) 1.4.'-3.lx - I 

1. l1!1nl!~ml~6 't1~ 
, 

11 , = 3x 

}) 4x-33 = , ' -36 

5) 3,:-, - 2=0 

' I 6m: -13m - 5 = 0 

91 1 ~..'-15, = 18 

II I ~k: - 5k - 3 = 0 

1)1 :.on • 'In- - 25 

15 1 31.\-31' '" 56 

2. rl ~ 100 

4. Xl - 2x + I - 0 

6. Xl - 21. - 8 .. 0 

8. pI ... 5p - 14 ,.. 0 

10. X' - 3x 10 " 0 

12. 1.: "' 71 + 12 " 0 

14 . ... : +&x 7 .. 0 

16. x: .. -81- 16 

18. m~ +35 .. 12m 

20. 7 . ... 18 • 0
1 

12 Al - 20x .. -100 

24. \1 + 12la • ·32 

26. Xl ... 2Jx • ·110 

28. 6O - 17r .. ,! 
30. pl _ ISp 81 

2) 3/ +2x 8 3 0 

4) )x' + IOx+3 = 0 

6) 6,' + 5, - 4 = 0 

8) 8m' + 19m - 15 = 0 

10) 4a' " 10 3. 

12) 3x' = 8- a 

14) (y + 12ly • ·32 

16) I.2x' - I.1x • -0.6 

18) x... 
::< :'( + 4 

9 

2) 2x' - 5x=0 

4) x: +4 - 3 

6) 25x' +4 = 20x 

R) 10,' + 19x - 15 = 0 

10) 8p = il6p' - 1) 

12) 8x lx' = 5 

14) 81' ·IOtT5 = 0 

16) -3" +7x - 4=0 

• 

1. Factorise the following expressions. 
(a) x' + 4x - 5 (b) x' - 4x - 5 
(el 21 + 5y + 2 (d) 21 - 5y + 2 
(e) ; + 8x + 16 (r) 1- 6y + 9 

(g) 2t' + 8x - 10 (h) 41 + 4.v - 80 
(I) 2u' + 6a (J) 3b' - 6b 
(k) 3; - 12 (I) 4/ - 100 

2. Solve each of the following equations. 
(a) x' + 4x + 3 = 0 (b) ; + 5x + 6 = 0 
(e) ; - 5x + 6 = 0 (d) ; + x - 6 = 0 
(e) ; - x - 6 = 0 (e) a' - 4u = 32 
(g) c' + 4c = 77 (h) d' - 7d = (fJ 

(e) m(m - 5) = 0 
(f) (x+4)(.>: - I)=0 
(g) 6x(2.< + J) = 0 
(h) (2u - 3)(a + 4) = 0 
(I) (5y - 7)(y - I) = .l 
(j) (.r+1)(.r+3)=24 

5. Solve each of the following eqWll:ions. 
(a) 2.<' + , . - 3 = 0 [N/97IP2J 

(b) 2/ + y - 6 = 0 IN~2IP2J 

6. Form an e'luation in the form 
ax' + bx + C = 0 with solutions 
(a) I or 2. (b) 2 or - 3, 

(e) - 3 or - 4, I 
(d) '2 or 3. 

I.~""'-J"""""""" 
(41 / '8,,(9), fa) (D+ I )' 1\1 «-'i 

Ie) (l -Jr tel) (J+A f 
(e) ~r + '!f (0 (,-i +· 9), fcl Hl' 1'1 [,. j)' • ':::JT 

~~ClChofthcfullowiA&tl~ ~ >'-1.(9)' .".aperfcaJljOft. 

111 .. . 11·(9)' +-91 
0[·· 9)' 0('-01' 
0'·' 01' III h~ ,,(9r 

I\l l- 2"[~J ++ 9)' 
+-9) 'Z (of·Di 

=U-Ol' ~~"""""'-''''''''''''''' 
makil .. pafet1tqull'r.Ji1'inJYfMIIIlwa' 

'<I "- "+(9)' iftlbcknn(..r •• ):. wilmll illo.'mIaal. 
II) j . lOr (\) .i- &r 

+-9)' 
(e) ; - 9.1 (I) 1 + 7.1' 

(e) :t! ... ~ .f (n i - 3J' 
'(x-[)' III <'- Iu (\) r +2bx 

I 



"" ~""nll,;.hhi 
I xl_ 6x _{ £ O 

1 X: .... 2x i2"' O 

I . x' · 2..[ix + J - O 

3x
1 

4x- I " 0 

2t
l
+ 8t 25 '"' 0 

\l 2,,1" 9x + 6 "" O 

2. 

.. 
6. 

~. 

10. 

12. 

14. 

16. 

/+8y- 5 '" 0 

. 1", la I - 0 

x=+ Sx +K- O 

2/1- 2y+7 ,.. O 

J~l+ 71- 12 '" 0 

41.
1
- 3.\ " 2 - 0 

Xl,. ...flO x + 1 
2 - 0 

3,,: '" 8x 15 21lt - 10 - 9Xl 

, - 9 T 6x - 3x%" O 18. ' 'hi' 7x +2 - 4x' _ 3A 

20. _'ill - If x · 12 

1IIIII1I1'I'I~l1"h:n'lllju~~bM~lII/IIg"'llhn1.DII 21 ... , IIIIZ 

ltJnm,~i 116 .1l~' Il1IlI'l1lJ8rmI_lll~qtI'I6l 
lti1l1lll11~~ 

6. ltiRl1t~'1nllhn1liift11ll""8lillltl':n8IlljU~ma:'1Ut!,m..'IlJII1II 
~Uilllnl1~Ull1llilll"';lHm. IIH1ftllll.",lHtInriID1ll'lNltiI!11lHiautthi 

1. ltl~H~iI)iw~tilth!dM~lII11fI'i-.llU'D~"ltIHd~ l ""0wtI, 
~i,.fltl~M~~mDIII93 .1lNl'lll~ ltlam~iI)iw 
1I~"'l!liillUC11t111l1,::"h " 

ltl~M~lMil.n1jlliltllllm 10 ''IlI~UJlIl ,llllllllNlj1Inatlvinn1llll1l1illriU 

4 ""MutI' IIHnt.;llHltl&m~ 

11 l"l1jIl1111.:II"nfdMlui."iell~'lI11 "ill 1<1 Il/tt'l lin 24 W1111 ri1d'l'llU 

Iiilln'lllhl1f1urnvWU"'ntt1il~n'wt\ll~ftll" 

u&. _otae\J;I"*n\lii'1il111 I1 lfti\lft"I\1\14u~ 
200 ,mlMli111 U"1fIll1J(l-{lfte1"UI~ \l1 I1lJ , .,,'" 

12 6'lf'1 11utn""lNtCn.tGwnuj",1I."ltlil,,~~;al~L4u II l'Wiwtn lin 

"1TUII'l'Ie~'I\I",uN!hl3n1iK~WHtlif 2 1'1\1_' lt1it,,~~u.:ii 

4'\I"'~lI I ~ nil'le l~'ltJltntiou",rrf1t1liiill ""1ft1W11'l'1fJ.MI'IIiIl!'''l\.! .. e~ 

ltlS."ielJ"pft t ilif 
IJ nD&~"H;j,"~lJ.'WI'\f'II:~fil4u;1~D&f 120 I\n~M»tn ft11WJt11otsthn 

nft&Unll' \.iI~ 46 """NlIfI1 ,.J\Y no Qn\J~w""" """"v,,u'Il1l1u'IIN 

nti1Wn l~ 

1-4. n':1\1lI1t1iil"i~ntIl11811n'hllun'H " 1"uMH!1 IilWf'lit"io:u 
''tfrril.ntCrutu: " ~"""Hn.~d"".alliunU:.llI yl_l\ttc,,'e 
,lnnllll1.i'lul1InM1~'biiNI1 .:"ruilN~Multl, 114 ftI\JlI'Imm, 

. ntV'l11",untlllttnluniH_~m:·')tltlil"auuAvlmeuifl 

15. u1.UD8I1if1q l~ttna~1tlni" 1:ar"u;hft~n.:nr'cewtl."' lfrl"''HI1&hw' tJ 
1&.:rn\l ,u..'\1.Jaltnnnll",ifn,lhIl4~~n'\I 

1I\I ";.k S • 4 .• ,/ ~ s HYl\jl~"'.tluWfl' 

uat I ""l.Il1n~\ln.-m 8tit"le~e\l-KUM\I 

KOnlnll JlHlflrt l 1.960 UHn 'IKli~u,"\I 

IInll~l\li"tdN1ft_f\j'tJt"1'\Irii 
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3. Using the simplest me thou that can be 
applied. solve the following equation~. 

(a) x' + lx - 2 = 0 
(b) ..' - 5x - 6 = 0 
(e) ..' + 12r + 36 = 0 
(d) U+3x - 2=0 
(e) U - 4x+7=0 
(0 U + lh - 7 = 0 
(al 3..' +4x - 4=0 
(b) 5x' + lx + 10 = 0 
(i) 8x'-lx-3=0 
(j) 9x' + Ilx + 4 = 0 

1. G iven thm the area o f ~C and the W'Ca 

of 6.PQR 8J"e equkl , form IlIl equation in x 
and show that it reduces to 

r - 7x + 10 = O. 

Solve lhi" equation and hence find the: area 
of6ABC. 

2. A.BeD is a square o f s ide 6 crn. If a recbins:le 
of len&th (2x - 1) em and width (x + 2 ) em is 
cut from the comer A.. show that the area of 
the shaded rea-ion is (38 _ 3x _ 2.,r2) em'. 

". ;' - }". _ •.... p ..• .. . J-.

r 

... : '. 1 
t : (h- I) c m '. 

• :O~~"!_. : 6 c m 

;-' . -.- .. 

... " ; 

D 6cm C 

Given also tluIt the: area of the s h.ltdcd reaion 
i¥ 10 em :!, fonn an equation in x nnd "ho w 
that it reduce5 to U + 3x - 28 _ O. 
Solve th is equat ion. giving your answers 
correct to 2 deci mal p lw:es. 

J. A cylindrical !4Olid has a surfllOC urea o f 
100;1[' em2

• If its height is 10 em, find its 
radius correct to 2 decimal places. 

4. A slruiih[ wire is bent to form 8 triangle 
PQR such that LPQR .. 90·, PQ ,.. x em and 
QR - (x + 7) em. 



1. AABC jj4u~ 52 "nWiW~' i'HIl11JU~J8oniltJfJ .. l'iw8,",,11Uall 

.. e .. Jl'U BC at 1 Iw~u"n ... Mlft1UJG11"1fUJ l\I Be 

4. NDO"'IB~h"11J~u,)0I1'8".l\nlJ;;"lo>lR"KultJ'U 615 UM"''t\j'l.I~ 
ntUhl..t1\nrU 

5. cl.~\nfmHRntiaU1fU.nn'1JMd .. iJ~u;\t'i\l6~n\j 120 fin 1.frWY~' 
,rnut:ll1HtUthnourlCl1vaon 46 tWiiw,n «,6 .. ,uif,J"", no QntJ1fI'tI 

IWiwft, ,ntn1JlM1G1""" .. 6 .. 1u;l 

6. n1euitlllIl'fmhH;ult1 .. Ul'I 24)( 30 .11.
1 ~\I~lf'(I,e\J'W8 .. rhlJ;Mlu'11'''n 

j{'lJ"~l'll8 .. n,eultlt,hK\J 496 fI,nMOWiillJfl1 

• .nn:h'\jJ;(" m1S1Jll.ln1'unhl, 

7. Wu,,'t1fJ .. nnafHm"n1:,j"MI1&48~ ~5 flln .. w,nWutw'N it1t1 

&tfl11Ulll,l1fJIll\l.j"O'lll"le«tl am:tilel 

',)Ulful0U 21 WfI, UlflftllUn'5'HIiDt 

ftl11J811'",,,"'.ffl1r"..,d 

s. 1tJa."al!lJ~r. ABCD ".:jtJa..al!lJ~u.,n PQRS ~;i,';l~UI"'n.U'" 
tC'''1 t1 '''l1WUlMtloIlt1itnt&u£,,,atlU (~11111tnn41M11'WC1'kUUIMUHn) 

~n:::r 
P Q 

• ."'~n!uiutJvn"",; •• IllII,,"H 2.000 lu "."",,01.1111""''''''';,"u 

ij I \'1 '" u :u \ • !\' 

!l" + \"'; 

&';",lul"h ',,"fia.:IIC.,,;'8OtI;lil'U1UIlOl 

eQ 10 ,.nnil1ultlu"nJu1",t!Qmflll9.,ol 

Im:II01n:M", 

II llllllrrll!Ll, ;;nU AB(" Ul/ll '\ I~U~lJtllO I.\( h . .\11 .. U(]~ 

1;1 iI '~LlCfIHill' o:h' I(~ 

s . 
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The diagram above shows three c ircles _ 

touch each other. 
T he circle with centre M russ radius 3 em. the 
ci rcle with centre N has radiu.~ 4 em and tilt 
circle wi th centre 0 bas radius rem. 
(a) Express, in terms of r, the lengths 0 

and ON. 
(b ) Given that L MON ; 90°, form 

equation in r and show that it reduces 
to r' + 7r - 12; O. 

(c) Solve this equation , giving your 8nswea 

correct to 2 ded.ma1 places. 
(d ) Hence. write down the radius ofthecirc:k 

with centre O. 

6. The diagram show. a garden ABCD. which 
consists of 8 lawn with a path round it. 

The width of the lawn is x metre. and the 
length of the lawn i. '"' + 5) metres. The width 
of the path i. I metre. 
(M) Write down .an exprelol'Sion , in fem UI o f 

x, for the area ABCD. 
(b ) The.rea "'BCD; RO m'. Write down an 

equation in .( a nd show that it simplifle.1\ 

tox'+9x-66=O. 
(e) Solve the equation x' + 9x - 66 = 0 to 

fUld the width of the lawn. giving your 
answer correct to I decimal place. 

[N10 11P21 

m ~,j,1 L~'I6t) ~ ~ m ~LmtJ U L Vl tJU~1'16'J'I6;rt) rit) tJ'llt)~, ",tJ ~:;~~ ~ m ~L1tJ 'l6t'll t)~ LL UU 11 n,r '" ~ 

tJ~1n!) 1 'I6~,r~ ~t) ~tillJl ~1 ~lJlf~:;~U~fim.J ~n~1'llt)~tJ~:;L 'V1 ~L 'V1tm~:;tJ ~:;L 'V1~a~ ~ ttJf ~;rt) 2;j~ 
" fOj",tJ~:;~~rfm~~tJ'I6v.'I6~1'16"h~1 ~~il . ~ 
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, " , 
hJ;:J LLUU 'tJ n'IX I11Yi1111'"11111h:;~~ fDl n1 n~tJ'W~1 'W ~h'Wu L i1!l~'"11 n ~!l~ n1 ~11XoJ n L~tJ'W'tJ n n1 ~~ 1111 'W 

, \J 

~:;~U~~ LL~ :;n1~-W1 hJ1-ifl-J1 n n~1 n1~~1 
'IJ 

~1'Wrl,)1l-J L -ih 1'"1 ~U~1 'VIoJ~~!l L~tJ'Wrl ru(;1 fi'l1 ~ (;1 f"1l!l~lh:;L 'VI fi'l1v1tJ;:J~1'W')'WojfmJ!ltJ"1I!l~ 

LLUU'tJ n'IX 111~1111 ~1'Wm1l-J ~rl,)1l-J~ 1l-J1 n n~1'V1oJ~~!l L~tJ'Wrl ru(;l fi'l1 ~ (;If''1l!l~lh:;L 'VI fi'l~~ rl hJf tl11tJ 
'IJ 

" , 
L i1!l 'VI 1 rl ru(;l fi'l1 ~ (;l ft 'W'VIoJ~~!l IStJ'Wrl ru(;l fi'l1 ~ (;If''1l!l~lh:; L'VI fi'l1 'VItJYi;:J~1 'W')'W-ifmJ!ltJ"1I!l~ LLUU'tJ n'IX 111 

~1111'"11111h:;~~r1n1n~tJ'W~~1'Wrl,)1l-JL-if11'"1l-J1n~~111 ~!l d!l~~ll~ (284) ~!l~~~l-J1 ~!l d!l~ 
, 'IJ , 

" , 
Y1~ n-n'W (282) ~ 1'V1~U L i1!l'VI1 rl ru(;l fi'l1~ (;lft 'W'VIoJ~~!l L~tJ'Wrl ru(;l fi'l1 ~ (;If''1l!l~lh:;L 'VI fi'l~~ rl hJfYi;:J 

~1'W')'W-if!ltJ!ltJ"1I!l~ LLUU'tJ n'IXI11~1111'"11111J~:;~~ fDln1n~tJ'W~~1'Wrl,)1l-J L -if11'"1l-J1n~~ 111 ~!l ~!l~ L~"1ItJn 
, 'IJ , 

, 

n1~~ (513) ~!l~~~l-J1 ~!l ~!l~L~"1I1rlru(;l (421) 

~1'Wn1 ~-w111J1-if ~U~ 1 'VIoJ~ ~m~tJ'Wrl ru(;l fi'l1~ (;If''1l!l~1J~:;L 'VI fi'l1 'VItJ;:J~1'W')'W-if!ltJ!ltJ"1I!l~ 

LLUU'tJ n'IX 111~1111 ~1'Wm1l-J ~rl,)1l-J~ 1l-J1 n n~1'V1oJ~~!l L~tJ'Wrl ru(;l fi'l1 ~ (;l f"1l!l~1J~:;L 'VI fi'l~~ rl t1Jf t~tJ 
'IJ 

" " 
L i1!l 'VI11 'W 'VI oJ ~ ~ !l L~ tJ 'W rl ru (;l fi'l1 ~ (;l f"1l!l ~ 1J ~:; L'VI fi'l1 'VI tJ Yi ;:J ~ 1 'W ') 'W -if !l tJ!l tJ "1I!l ~ LL U U'tJ n 'IX 111 Yi 1111 

'"11111J~:;~~ fDl n1n~tJ'W~~1'Wn1~-w111JHl-J1 n~~ 111 ~!l ~!l~vl n'jj':;'VI1~ rl ru(;l fi'l1~ (;If LL~:;n1~-w111JH 
, 'IJ , 

, " 
(184) ~!l~~~l-J1 ~!l L~'!l~m1l-JoJ1'"1:;dj'W (132) ~1'V1~ULi1!l'VI11'W'VIoJ~~!lL~tJ'Wrlru(;lfi'l1~(;lf"1l!l~ 

1J~:; L'VI fi'l ~~ rl t1J f~;:J~ 1'W')'W-if!ltJ!ltJ"1I!l~ LLUU'tJ n'IX 111~1111'"11111J ~:;~~ fDl n1 n~tJ'W~~1'Wn1 ~-w111JHl-J1 n 
, \J 

~1'Wn1~"iJ Lrln:;"f ~U~ 1 'VIoJ~~!l L~tJ'Wrl ru(;l fi'l1~ (;If''1l!l~1J ~:;L'VI fi'l1 'VItJ;:J~ 1'W')'W-if!ltJ!ltJ"1I!l~ 

LLUU'tJ n'IX 111~ 1111 ~1'Wrl,)1l-J ~ rl,)1l-J~ 1l-J1 nn~ 1'V1oJ~ ~!l L~tJ'Wrl ru(;l fi'l1~ (;If''1l!l~1J~:;L 'VI fi'l~~ rl t1Jf tl11tJ 
'IJ 

" , , 
Li1!l'VI11'W'VIoJ~~!l ~tJ'Wrlru(;l fi'l1~ (;If''1l!l~1J~:;L'VI fi'l1 'VItJYi;:J~ 1'W')'W-if!ltJ!ltJ"1I!l~ LLUU'tJ n'IX I11Yi1111'"11111J~:;~~ r1 , 

, , , 

n1n~tJ'W~~1'Wn1~"iJLrln:;"fl-J1nYi~~ ~!l ~!l~L~"1I1rlru(;l (59) ~!l~~~l-J1 ~!l L1-!l~rl,)1l-JLYhn'W'VIn 
'IJ' , 

1J~:;n1m~:;rl,)1l-J rl~ 1tJ (132) ~1'V1~U'VIoJ~~!l ~tJ'Wrlru(;l fi'l1~ (;If''1l!l~1J~:;L'VI fi'l~~ rl t1Jf;:J LLUU'tJ n'IX 1111 'W 
II II I I 

~1'WU ii!ltJ l-J1 n tl11tJ L i1!l 'VI 1 rl ru(;lfi'l1~ (;lfYi;:J ~1'W')'W-if!ltJ!ltJ"1I!l~ LLUU'tJ n'IX ~Yi1111'"11111J~:;~~ fDl n1~~tJ'W~ 
, \J 

~1'Wn1~"iJ Lm1:;"fl-J1 n~ ~ 111 ~!l ~!l~ rl,)1l-J LYl1 n'W'VI n1J~:;n1nL~:;rl,)1l-J rl~1tJ (48) , . 
'"11 n e.J~ n1~"iJ Lrln:;"f ~U~1 (1) LLuu'tJn'IX 1111 'W'VIoJ~~!l L~tJ'Wrlru(;l fi'l1~ (;If''1l!l~1J~:;L'VI fi'l1 'VItJ;:J 

LLUU'tJ n'IX 111'V11~ ~1'W'"11111J~:;~~ fDl n1n~tJ'W~l-J1n n~1'V1oJ~~!l L~tJ'Wrl ru(;l fi'l1~ (;If''1l!l~1J~:;L'VI fi'l~~ rl t1Jf 
, \J 

tJ!ltJ"1l!l~'1I111J~:;~~fDl n1~~tJ'Wi~1~1 tl11tJ~tJ~'"11nl-J1n l1Jii!ltJL'VI5j!l'Wn'W ~!l ~1'Wm1l-J L-if11'"1 ~1'Wn1~ 

-w111JH LL~:;~1'Wn1~"iJLrl~1:;"f (~~(;l1~1~ 4.11 - 4.13) (2) LLUU'tJn'IXI11~~1LL'Wnml-J'"1I111J~:;~~fDln1~ , 
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~tJ'W!"lJ!l'lLLUU1] n~ (;)L~mn'W 'VI1!'l~!l L1-tJ'WA ru(;l P11~ (;If"lJ!l'ltl~::;L Yl P11 Yl tJ l'j A'J1l-J tJ1 n"lJ!l'l LLUU 1] n~ (;) 

l-J1 n n~1'V11!'l~!l L1-tJ'W"lJ!l'ltl~::;L Yl P1~'l A btlf b(;)tJ LLUU 1] n~ (;) 1 'W'VI1!'l~!l L1-tJ'WA ru(;l P11 ~ (;If"lJ!l'lth::: L Yl P1 
~ , 

1 YltJ1 tX A'J 1l-J~1 A ru1 'Wn ~::;U'J'Wn1 ~~ (;)'i) LA~1::;lfi'W~'l"lJ!l'l1!n L1-tJ'W l'j ~ nMCW::; LU'WLLUU 1] n~ (;)~ l'j 
~ ~ 

~ 

m::;u'J 'Wn1 ~~ (;) A ~1 tJ (;] 'J!l th'l1 'W L i1!l'VI1 LL(;\ l'j A'J 1l-J aDU.n!l'Wl-J1 n n ~ 1 (b(;) tJV;91 ~cw11~91 n 

LLUU 1] n~ (;)r.h LL 'Wn (;l1l-J9 (;)tl~::;~'l ~ n1 n1-tJ'WrL 'W~1'WA'J1l-J L -ir 119) LL'fl ::;LU'WLLuu1] n~ (;)~ LU'Wn1 ~ , ~ 

" , 
th::;~ n (;]L i1!l'VI1~ LAtJ iStJ'WLL~'Jl-J11.n1 'Wn1nLm9Yl~U f1j'VI1 (b(;)tJV;'"l1 ~cw11~91 n LLUU 1] n~ (;)~1 LL 'Wn 

(;l1l-J'"l (;)th::;~'l ~ n1 ~iStJ'Wn 'W~1'Wn1~~1 hJ1.if LL'fl ::;~1'Wn1 ~'i) LAn ::;~) , ~ 

~ , 
L-ir119 Li1!l'VI1"lJ!l'l1!n L1-tJ'W b(;)tJ ~ nMCW::;LLuu1] n~ (;) LU'Wn1~YlUYl'J'WA'J1l-J ~ (;)~'JUtJ!l(;)~~1 A C1J11 'W 

d!l'l~l~ L1-tJ 'Wltl LL~ 'J ~ 'll'j LLUU 1] n ~ (;)tl~::; LJl Yl~~ 1 'W'J 'Wl-J 1 n (b(;) tJV;91 ~CW1 H191 n LL UueJ n ~ (;) 

~ 1 LL 'Wn l'l1l-J9 (;)tl~::;~'l ~ n1~iStJ'Wn 'W~1'Wm1l-J L -ir119) . ~ 

Vl1'i1.:! 4.1 4 n1'ib mtl'U b Vitl'U~1'u'J'W.n'el!i'eltl"ll'el':!"'I Vltl'i~~.:! f'i' n1'ib~tI'Wf"ll'eH bb'U'liru n,r (;)~ . ~ 

"1 <V~ co .... .. <V l:. <V ~ .1 1 
b'W VI 'W.:!'Gj 'el b 'itl 'W ~ r;u VI Pl1 ~ VI 'i'i~ VI'U"1i 'W).J fi tI)J 1"1 n H1"l1 'el.:! u 'i~ b'VI PI 'VI tI bb ~~ 

tl'i~b 'VI pf~.:!~ 'i:tli 

J' 
L'W'flt.l1 

rlru[1lf'l1?1[1lf 

1 91'W'l'WLLrl::: 
166 102 18 326 10 

Iff'l Lrl'lJ 

265 67 27 177 6 

41 17 19 104 6 

4 j':::UU91'W'l'W 
92 40 30 

,,1-.1 

46 69 94 68 

317 35 513 12 



.li' 
L 'W'tl 1-1 1 

f'\ru[1]P11~[1]f 

7 in~:;Y11'l 

f'\ru[1]P11~[1]f 

9 ~'1l'Wc;1U LLr:l:; 

m'lYJ 

12 Yl''lni'Wr:l'tln11l-J 

~l-J LLr:l:;Yl''li'W 

L'iln LYl L'W'WL;tJr:l 

13 L'1l[1] 

16 ~l-Jn1j'l:n'lL~'W 

1-I~'l!iT'l LL1.h 

17 ~l-Jn1j'l:n'lL~'W 

~'il'l!iT'lLL1.h 

19 Ll-JYl1n-n 

23 

62 184 

48 42 

107 101 

282 56 

138 38 

78 7 

28 2 

53 

107 30 

32 15 

150 37 

80 3 

46 

145 4 

263 25 

211 50 

83 

148 164 

53 56 3 

20 110 5 

212 34 

10 102 12 

90 42 

130 5 

25 

52 22 

68 12 

111 23 

114 15 

122 16 

7 



..li 
L lJ!l"vll ... 

']J!l 
fHWl1lf'll~l1lf 

26 n1~1~L"vI~CJ~ 

Yl1-l 

flrul1lf'll~l1lf 

27 n1~..y~ (~lJY1 

LL~:::t1hJ1I1l~) 

30 L~']Jlflrul1l 

~Lfl~l:::tf 

31 mll-JLVhnlJYJn 

l..h:::n1~ LL~::: 

fl'lll-J fl~ltJ 

32 Yl'-ln-nlJ 

11l~tnru5J~ LL~::: 

n1n.h:::tJn~ 

o 

30 10 

195 

53 6 

24 48 

117 80 

30 6 

282 60 

66 14 

312 58 

124 4 

284 91 

60 132 

4334 1437 

84 

6 

2 100 77 

59 421 25 

2 

33 220 97 48 

259 157 

11 156 8 

5 128 248 

75 89 

240 o 3828 1295 63 

• ~fln1r1Lfln::vf"lmnr~~'il(r[J1.mruIllPl1!\lIIfr::v1Ulr!l[JIJ~m11'jJ'il~tlr::LYlPl1Yl[J~11..1')1..1 22 LftIJLLfl::'A,r~~'ilL1[Jw'lruIllPl1!\lIIf 

r::v1Ulr!l[JIJ~m11'jJ'il~tlr::LYlPI~~f1 Ltlf~lU,)U 5 LftIJ 



1.4.1 n1'1Lm!ltJ L Vi!ltJ41'lJ'l'lJ,j~!i~!I"l1~-IIltJ u. tJtJ"lI~-II u. tJtj'iJn~ "vltJTlnll1. 'lJ 

",u-IIi~ L~!I'lJflWj;l Pl1~ j;l4~~tJ.f'lJ,r fi!J ~ ~m~1"l1~-IItJ~L 'VI PI" 'VI!J u.~::tJ~ L'VI Plft-ll fit tJ4 
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"'11 nn1 ~"nr\l ~~H1t1'\..!fH1l(;l f111 ~ (;If'tl'tl\lU~:;L 'VI 1"11 'VIti LU~:;U~:;L 'VI fII~\l1il Luf ~12J1 ~t:1 MU • 
~ULL'lJ'lJ'tI'tl-:)LL'lJ'lJ1Jn\f",lcA' 6 lULL'lJ'lJ ~'tl 1) LL'lJ'lJ1Jn\f~U~:;Lfl'VIL~2J~1 L~2Jl'1J~n'M'NLL~:; 

111'J L~'tI ~'tl LL'lJ'lJ1Jni~~l~ L~'\..!"Jl'tl\l~1\l""-;''tl iln ~'tl\l ~1 (;I'tl'lJ1.rt ~~n L1t.J'\..!L~ t.J'\..!L~2J ~1 (;I'tl'lJ ~ \llU 

2) LL'lJ'lJ1Jn\f",u~~Lfl'VI4''lJ~ ~'tlLL'lJ'lJ1Jni ",~1 ~~m1t.J'\..!L~'tln (;I'tl'lJ~\l~ ~ Ii'\..! 3) LL'lJ'lJ 1Jn\f",u~~Lfl'VI 
(;I'tl'lJ'tl ri1\l~1 t.J ~'tl LL'lJ'lJ1J n i",~l ~~n L1t.J'\..!(;I 'tl'lJ LVI t.J\l ~1 (;I'tl'lJ Lj;)t.JLti ~'tl\l LL~ ~\lrjfiYh~1'tl LL~ j;)\l 
o ; ~I .,. I -- 0.... ~., ..J~ "'... _ -- ... 
rl1 (;I 'tl'lJ LL'lJ 'lJ ¥'I'\..!1 4) LL 'lJ'lJ ~.Jfi ~ '" lJ ~~ Lfl'VI LLl'l M'J fi'VI1 rl'tl LL 'lJ'lJ j;.J n~ ~'VI ~ ~'\..!m 'It.J'\..!LL~ ~\l'J fi~ 'l'tl 

m:;'lJ'J'\..!m~iii",1'\..!n'w~1~1(;1'tl'lJ 5) LL'lJ'lJ1Jn\fj;)U'l:;Lfl'VI~~1\ln'l1rl (;I1~1\llUfl1Yl LL~'\.c!JJijLL~~ 

LL~'\..!fl1Yl ~'tl LL'lJ'lJ1Jn\f ~~1 ~~m1t.J'\..!1ft5fim 'l'J1"'~\l~1\l1~n1~'\..!~ 6) LL'lJ'lJ1Jni~u~~Lfl'VIm'l 
~~ "'I,rLL~ :;n1~ 1 ~ L ~ (;I ~ ~'VI1\llilril(;l f111 ~ (;If ~ 'tl LL 'lJ'lJ1Jn i '" ~1 ~~n L1t.J '\..!LL~ ~\l1il'J12Jl2J-n '\..!fiL~\l .. . 
L~~~~'VI1\lrlru(;l1"l1~(;If~t.J~4't.Jill11'J'tlri1\l1'\..!n1~rjLIiI~~tfluLLtJ'lJ'tI'tl\lLLtJtJ1Jni", ~\ld 

fl1Tl-ll 4.15 L tJ~!J tJ L ;j!JtJ ,r'l'tl!i1-11"l1'tl-ll LL tJ tJ1J n~" 1. \J,.. u-IIi ~ L~!J \J fI Wfl Pl1 ~ fl4'1:: ~tJ 

,r fi!l ~ ~m~1"l1'tl-ll tJ'1:: L'VI PI" 'VI!J LL ~::tJ '1:: L'VI Plft-ll fit tJ 441 LL'lJ n fl1 ~'1tJ u. tJ tJ"lI~-II 
" 

pJLLUU 1vlEJ fq~" hJf 

(1) L~~P)'1 4. Complcte the following. 

,~n.J« m=tru, (a) ~ 0 ..... AB + = AC 

JJl'lLfl1l (h) n +D' =DF 
UJUf'1fi{] LLUUtlfi~P) tc) iK - LK =O 

(d) MN -0 = MO 
(e) 0- RQ =PR 

~ ~ . 
(0 ST + TU +UV =0 

(2) 4'u~ , 11Il1\11fl{~tl 'lIJ' ln l ;w{~'~ti 11~ III.jlUlill 2. Pair lip the C4 111\J. It:'nt \et.: tl)r" w"l ng the equal 
...ign. ( /-/;nl : TIlcrt" arc ..,j" pOll ...... ) 

II [~J.[~J.[ :J.[~J.[:J[~J.[:JrJ : 
/ , 

" [J[ :: [ ;HJ[ ;][-'] II,. - \ 11 
, 

I 
~ 

(. '. • ' c , , , - ~ 
I /I) , , 

t 



ttluuu 

(3) lJ1'flU'flth-l 

~'lU 

1vltJ 

IlfIltl 'Jlllll("flOrnU;;I'm\llNn~'Uu~'::;;iii:"fl\JII 'J jh.",unUMUil! I 0 
(, tl' ~W'UR H 1~llftl "'llJ~111h'H Ul,. (fUI 

lIlti I'hUAnrm JltJlltl.m I .;, lUI : I"'ttl'rt rttlU!Ul1 itoI'lI'lill"lltnin1t1ft u.qihlu IKrI I 

';&';IOQ1:allU 0 O.J 360 0-1"1 1i:1tIH":tl11~1Ir"'l'fltMl 111m.'I.: 1igur.: 

(y~C'nll lill rnO·. 1 2~· l IJ nlll::1j"ft w~a1Jti)u"f)I'!¥II.'JMJi1mlHI'fIl j 

l11u IlIJi J I II" td~tl' J \r 
I; l:!OtlJIJI' 'lhl lrl11\'lt1iin 

", \0 liJ"l ',In ,~;;", /)hi) 

J) ):10 nintU~7 'hhll~,i" l(., 

.a) 10 nlallHu lthllll'",~~ 'hHlfJIIlQ(W tl U[I 

1 ''''''!KU ,n\.lltlrilll~"1J;{1U'4\l JU "1l1 IJ 'U111llt'1~!'I;*Lri Bitt, mu",,; 
,i~nl\J~ \""o1tlG 

DO 
/ ;;,.- ' 

.'\1-" ~/u 

I, '" n ,\/-

JI -At' n III.. 

~) I D f,)'I'1 

"111,1 uli"'I01'hM( \R c;., Atl 

1~ ~.~-:. ;;"r: ..... Nlllo#fI: 

I ;flIIIlll i " ~ ,I.,' I!!'~ I 

111M III " 

1) I'M. ( . ~ \R 

I, I)OY'" :{~ltl",iLl"~ll~ 11 

nnlt!imtitn""ru,ulll ARt'n.mmBll 

i""rHlIJfinll l~'n'A.l1h.a]J 
II \ - " l\ 00 . , 
11 " " <I ,A> ii-\ 

" \l . W " ~ 1 , 

@
"'f 

" ' 
. " (, 

" \. 11 

I\'W\UI ,"~ I'I:H,II d~1l'n11~1I,atlll 
~lU'1U~-1)'lii\(lIt¥:YI1'hl""'~»I.'~ 

~llJ.\D lia:~'f'fll1Jth(uu~-(1Z *(.r 

If, i ,n \> 1\1). ~ .\11 

t "'(1\1 AX. AI. 1''' L1!'!: '7 1:.11,1 

,,.,~ i ~,.: 
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~-lf'lhjf 

e3Ch of the following vcctoC1> "' a 
"ector. 

-> -> 
(b) CD (e) f:F 

(e) 
.... 
IJ 

8 

---, 
G I , 

F 

-2 

D -3 

3. (II) I- ' prc" Ihc \ cd or, AB and c (,111)\\11 

below J a, ,lliumn veno". 

(h) 

!, 
H 

\ \ 

\ \ 
\ \r 4 \ 

~ \ 
'. 

II , I. 

HCI1 CC.C\PH.!!'\:-' caL"h of the flJllo~ing 1.1 \ 

a co lumn vc{,[(I f. 

\ i) IJ.I (iii - c 

10. PQRSTU i~ a regular hexagon with centre 0, 
-; ---> 

Given that PQ = a and PU = b. find the 
following vectUr!> in tenns of a and/or b. 

(a) 

(b) 

(e) 

(d) 

---> 
OQ 

--> 
OP 
-; 

PQ 
-> 

UQ 

p --~--y 
\ 
\ 

Q ) T 
o I 

R S 



pJLLUU 

(4) LLfl~~%Yh 
'1 'VltrI1 U 1T~JIM"'lhnJtill'jII= hJ UU III U U ~ l l11j"l\hJ"j :. tJ~n l l 1 innlu~1 tlnlJ\J 

1~\J' , ll1untt l l~ I'nU1.::tJ::f1I.J~n 1 ,ilnuJilri 'IIOP,udn~iH t l" 'flij'J~ U 
nrill'll!."-, l · n:'flO'uii"nH1~'II,..nRt~uX\J 

31 AI ·:Z . , tO.I:I I-1. 2\ 

51 AI 7 .. ' .I I.RI-i,X. J) 

t nll 11 .i 5l'1 

)) 2i' d 

6) A (I . 1 II, RlI l, fI . m 

2 1 l iU" '1[' I .1 "I h 

11 i;,nl 't1 0 .l':(' ct 

1\ \11 ri1 'l;Tiit.,.o~ A IIC'1 :- B nrl (1, :! l !let: (5 . 7) 'lllJ~U"J 

"' ) RS IC P'lW r1Y1'IO~ R lin:: 5 no (7 , 4, 1) lIet:: (- I. J . 5)" IlJthi1 1 

l1~lfHh~fJ ~ II "\ 1;;r;,h1tlJ~ Li un:: \ ~~'liflhl if 

I ) u :: J'I + 4 ~ Ut1:: ... "" ~ I - J 

2 ) 

)) 

~) 

11 -:: 21 • 5J 11'1:: ;;: ::: j 

ll::;;- I+J J +r. lL n~ \ - 31 + H 

II -1 - k II,,:; \ ~I j 

II u-]t ·1J 110:: \- Yc- "'J 

~ I ii .. \1 -+ J l in!: r ,.,. ~ I' 6 J 

~ , U I I J l tin:. \ - I .. J I '-\' 

.I., U t ::: J ... Ilel:' ~ I I J 4k 

[J ii b ;: " 2) ( i b) (ii bl 

4 ) (:I I t- J (; b) 

(b) a + b + d 
(d) a + b - c 
(f) a - b - e 

87 

5. Find the vector 

(a) if If m"= (~) and DF= (~). 

(h) GH if Hi = ( ~) antI Gi = (~). 

(d PQ if RQ = eland l~ = C;). 
( ~) , 

-> 
TV 

-> ..... 
Id) SV if ST 

.... (II) UI' = 9 

..... .... 
7. Gi ' cn th~ UP = u. OQ = v and PR = w. 

K. 

I. 

2. 

.l. 

c\pre:-.\ QR III termo;; of u. v and", . 

rOdun 9VP 11 

. (" 1 Given thai ,\8 = l' Be = (~) nnd 

.... (S 1 .... co = 1.' find /)11 . 

lOilun 9~IP~1 

II a = [ ~) and h = (~). ~nd 
(a) lal (b) Ibl 
(e) 12al (d) I-.'Ibl 

(el Slnl (f) I~b l 
(1:) la - bl 
(i) 12a + hi 

(b) lal-Ibl 
(j) 21_1 + Ibl 

-) 

= C;) and 
.... 

= (-:). Gi'cn thtll m: EF 
.... 

find IDfl. 

.... 
= C'z) 

.... 
( ') --> 

GH and JK If GH i, 4 . 

--> 
rarallcltu JK. find 

(a) the value of r. (b) l(iHI 



xU utJtJ 

(5) ~h~m'lyj , 

UllTl~ , xUfl1~ 

, llc.JWJi3, 

II '~J'tI".J\iI'li 11,\ 1- ~J IJI\ .j.1! I nh' lnlltu'nnlll'~ l, 1,I';HIlI1 

1°111 ! I~ ~,~ II ,11I,JUTi'llf'l'lth, IIJI)f~(1lJ O.\[) ,l'ilfllmhl~ 

hf 1'1 21-I-I un:;- \- 1+, ~~ 'OllIlt]n(~n~I'HU11nl'H11~ ihU I 

1lllli'U u , 11'I::-iJ;;"'ll~~-I n1PI~'Jl::lIllJ~'htnm l~)"')f!''''n{ lilln~ \ 

r-. '~1I1"",ti'VnltllctqfR!J)J;(1\.J'nl11J f'(IJ('-, (~tl 

P\)"]1-21 ps= 'J--4r 

; I~ lUll! 1~'1 

11ilUOlli II I. H::\ tU 

~l D. ,.ilu ~u tun 

X. ~l u IIIl:. \ In\II1III~Oll~ 1 .,jtl"~ljl 
i.I \ ':: luf 121.1 \ t i\ I' 

ll~ U \ '; lui 2\J \ t 1';= 

U"T \ ':: U + \" 

u- \ ii + '\ 

88 

1. Cii'en Ihal .\ " Ihe rIll 111 Ih. II and 

Ali = (~). I;nd Ihe ,,,,,dinale , "I' Ihe (1oi11l 

H. 

2. (jl'"n Ihal C " Ihe IXl1nl I 1. (I\. f) " lhe 

JX1IIll I S. 4 I anu DF. = ( ~ ) . 1'1 no 

(al 1(1)1. 
(hi Ihl' cIX"Ull1all" ollhl' poml E. 

J. II" gil en Ih;1l r 1< Ihl' poinl 14 .. 11. Ii " Ihl' 

poim IR. III and H " Ihe [XlInl ,m I'(j ,u,h 
I . 

Ihat FH= /11,. 

E~pn.:~~ u ... ~\llul1ln \(·ctm ... 
-+ 

lal FU. (hi IH . 
(e) the J)\i ... lIl11n \~~tilr uf H Iclilll\e to th~ 

llrJgill (J 
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~1i1.:! 4.16 L t1~!!'H Vi!!1J ~'lil !i1.:!"lIil.:! u.1JtiiJ n,r ~"L 'U '" cU.:!iil L~!! 'U fI W~ A1_ ~ 4"1~ ~1J 

~ fi!! ~ An1!t1"l1il.:!t1"1~ LVI At VI!! U.~~t1"1~L VI Ai.:! fit t1441 u. 'Un ~1 ~"1t1U.1J1J"lIil.:! 

pJLLUU 

(1) L~hJl'h 

,t\'!\jftnl!tru, 

Ifl'l Lflll 

(2) .rU~ 

(3) U1'!)u'!)[h-l 

~1U 

lvllll1ll1,ri>nnn1 ., ••• 1M II , A, 8 "'" A n 8 oDu ... ,.;!;;;l1n1lllll';n 100 

40, 15 .. , 6 .,ui,,'" "'o";lIIl.ms,;,,-, ...... ,.., .. lv.lTlI •• lUif 

I' ..... I A - 8 I 8 - A I A u 8 I A' I 8' I (A u B)' 

l ;'VlIIlII11tn l I I I I I 

I) 1'W~"IH'~'H1f1''111h:ml'lhlD~\l''II.rUll'1tmOtVW:·' 
2) 1'W""II~1!1:1u/lulllj~nq\j 

3) 1 .. ""O~"U1'111;;1I1J1n~iiI!D~'Hcrn 
4) 1 .. ""O~;lU1'11tilJ1n~U8Unil 10 

S) l .. fI'UD~"U1'11I;;U~U'nni' 100 

6) 1'II"'UD~;lU1Ulilunu~u'nnil -100 

7) Ix I x lil'll;lU1'11I;;U~ulnnil 3 un:ulluni, WI 

8) I x I x lilu;lU1UIR~OV1:'HiH 0 riu I I 

" 

4. Copy the following statements and replace 
the blanks with the correct symbol, e or I! . 
(a) a __ {b, a, s, e} 
(b) b __ {B, A, S, E} 
(c) I __ {prime numben;} 

(d) 4 __ {(acton; of 4} 

(e) .,fi _ _ {rational numbers} 

(I) If R = {p, q, r, S, t}, then 
(I) u __ R, (11) s __ R. 

2. Copy the following statements and replace the 

blanks correctly with one of these symbols: 

e, I!. C, ct or =. 

(a) {a} __ {a, c, t} 

(b) b __ {b, a, t} 

(e) {a, b} __ {a, e, t} 

(d) d _ _ {b,a, t} 

(e) 1 __ {a, C,I} 

(f) ~ __ {b, a, t} 

(g) {c, a, I} __ {a, c, I} 

(h) {bal} __ {b, a, t} 

(i) cat __ {a, e, t} 

(j) it, a, b} __ {b,lI, t} 

'Wtlnn!J UUUnnM~ 

1. List the elements of each of the following 
sets. 
(a) The set of perfect !;(juares which are less 

than 50 

2. List the elements and find the number of 

elements in each of the following sets. 

(a) H = {x ; x is II nlitullll number less than 
5} 

(b) I = {x ; x is a positive whole number 

greater than 5, but less than IO} 

(e) J = {x ; x is divisible by 7 and x is less 
than SO} 

(d) K = {x ; x is II month with less than 31 

days} 

(e) L = {x ; x is a factor of 36} 



pJUUU 

(4) UMN1tivh 

4. l'fRIiU 'hJt ,,~lfllnlll'l~ilnfl I'Ifl1f1lnlll'lflOWII 

I) Ix I x nl\li1\l1U1~~] 

2) II, 2, 3, _., 99, loo} 

I I 1 ~ .... , • 
3) I x X· ii illm D IUlI'lll1lll11J I 

I 11 ~ til •. ' .~ •• 
4) I x X· ii 111m n IUlI,1\I11l1l1Jll1l80ml 9991 

5) Ix I x 10u'1\I1U1~1lIi10 Hlli11 

6) Ix I x Inuil1l1Ula~~1I111110 3 allil ua:~fll'~lii\j 200} 

6. l"f .. tie'h.Hk;..,.wI1Juttn;'O'\l 

I. 

1 

I) A 

B 

C 

0 

l) E 

· 
· 
· 
· 
· 

ill. I x tlllVtte'V'l':hu;' "nnll",'" 

IlI. I AIITMII~n.,'h··l1mlJ1"l 

Ix I JI. ItmIfticrlUilu,., "umlfIU'" 

Ix I x "'IN"oll"l""lu,h "'1m'bi", 

17.14,21 ..... J.lli 

'll I JI .. 711 IUt: n JDvil\nwuihl'lanil Xli 

) A .. 1-' Ix .. 1- i .a:: n ,Gu"uluwl 

F · 
B · 10. I'~'~' j. ..• 1 

4) A · [1.2,3.4.51 110: 8 .. 15,'" 3.1. II 

5) C .. to. 1.3,11 uti: 0 .. Ill. I x dlU'l\f'Jl,I,J~bnil 101 

6) E .. 112., '4. 16. 181 uc:: F .. 1'4,16. 11. 181 

7) K Ill. Ill. IlN'1lJ1UlalJ~~tl'lumil lUI 

L • 12. 4 .... 1 

I) M .. Ix !xdhlil\n\l.,IIJIUU::ll
l ·161 

N • 161 

1\\' A. 12, 14,51, 4] '~"'Dnil';Dfl11IJoflld"»{llnll;ONIl 
1) 14,51 c A 4) 5 e A 

2) 14,51 e A 5) 151 e A 

3) 114, 5}l c A 6) 15) c A 

b! U. 10, I, 2, ~ 4, l, 6, 1. 81 • A • 10, 2, 4, 6, II , B • II. 3. I. 11 

lUI: C· 13.4, l, 61 t4';1NIn,;ebltUIIIJ"n"'tIlI,;n 

I) AnB I) r:: 
2) BuC 

3) BnC 

6) r:: nA 

1) r:: n B 

4) AnC I) (An B)uB 

1 • • ~WMnri1 ,,"ft'lIIIl.nldtDv~.~l\Il'oI IlID fIW 'Iii 
""""60,.,. ....... lI""~""'II~ln .. 

... h"'-"'i1.\lil""lmtfl'~'1IiCntfunl'~ ""h .0. \of 
~w.,4"~l\I""I,.lf,t ..... wm"";l 

• ) ... .tI.~ 
') ... ~ 

t. h.f'lllIlI'lI~G~1hnninltf~lItlnfah.iii.u ..a 0 ,","1"11 I.GOD "" 

thlftG"jl~)IlJnl~""'I"I'I\I'MG660MI~ 
IU~ WlftWftv11 jj~lIa1dd ... ",n.nn\l ... 

kdM_~ 

"",,~~;,,~ 
."l1u ~141 tnI "lntlYln. 4S 1I1I1IIL-11~InIUII~1'f 
...........,,1'1'rU~~"'l""'I)MI~ 
lnr6Ml~1Y1'" ill !tU ~11101'" ~ It\! .. "",,""", 

~;.,&.. 

II. '"lM"""'''fIetfu~ inrJw l.OCIIfN MIn ~w. 
n. .. UI"Mif 
~. 0; .... .. .. 
~. ..~ '" .. 
fi*Mw" Gmn. "" .. 
~fI"" ....... .. '" 
~'_fI ;;~ ., 

'" 
~fI"fllitlU1\I )011\1 

_1W;1"~ 
.~~j""M~j","'~~"""nhb 

.. I.ook at tbc:: Venn d.ia&ram ,iven helow. 

Find (a) nIX). (b) n(Y). (e) .(1:). 

5. Look at the Venn diaanun given beJow. 

~ 

m' H , ; . 
• n 

y 'v 

Find (a) .('t), (b) a(G). (e) n(H). 
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4. Tbe students in a class must choose to study 

either English only or English and their 
Mother Tongue. 
Draw a single clearly labelled Venn diagram 

to iIIuslrlltc this information. 

S. Identify the sets shaded in the given Venn 
diagrams using the symbol U or n. or both. 

(a) 'I: 

CJjJ 
'. 

(b) 

OCD 
6. Let '~ = (integcn x: I < x < 13). 

R = {even numbers}, 
and S. {multiples of 3}. 
(8) Illustrate these tbn:e .... on a clearly 

labelled Venn dilogram. 
(b) What does the let R n S "",,**1 
(e) UIC your di83I""l to Ii" the 

(I) (RnS),. 
(0) R' U S. 

2. '«={1.2,3.4.5,6} 
L = {factors of 2} 

3. 

M = {multiples of 3} 
N = {factOn of 6} 
(a) Name a pair of disjoint sets . 
(b) List the elements of 

(I) t'. (II) M'. (m) N'. 

'l = {v. 0, w. e, I, s} 
P = {letters in the word 'solve'} 
Q = {letters in the word 'well'} 
R = {letters in the word 'vow'} 
(a) List the elemenls and state tile number 

of elements of 
(I) P'. (D) Q', (IU) R'. 

(b) Name a pair of disjoint sets among p'. 
Q' and R'. 

4. lf~ = {students ofa c-enaio school}. describe 
the complement of each of the following sets 
(without using (be word 'not') . 

(a) T = {boys} 
(b) U = {students under 16 years old} 
(c) V = {lrtUdcntg who pass in Maths} 



xU LLlJlJ 

(5) t'lhmr1vl, 

unn-l, xUf11Y'1 

, LL~WJij, 

(6) Vi~"lU, 'llX 

L\ol"l~fl 

1vltJ 

.t lunnhm@fulm>w"1I1rilil 

ffinnl1winnno'hf 100 PlY 

JjWulnnwif71m",,", ISO"u 

IjW1Anl1"lUlnI'W~e 200 "" 

j1Mn""" ... "'............ lO .. 

Ij\flnnlmtintmQhjHcrl. 2S PN 

o;,;@Mn""" •• lO.,,""'1o 
O;';@Mn" .. mf.."'.hI, ..... ...a, 
Ij1fvln"",,'''''''uui., iI1.-m.hI , ..... ,n,d. IH1V1II JO ." 

IflmIrnrll '''IU')u.,p.Mfm~8~l1tn~~u 

I) A - I L, 2, 3, 4, .. " 101 

B· 11,3, S, 7, 91 

2) A • II, 2, 3, 4, .~ 101 

B • 11,3, S, 7, 91 

C· 11,3, SI 

3) A - II, 2, 3, 4, ._, WI 

B - II, 3, S I 

C-I2,4,61 

I. hf U - 11,2, 3. 4, 5, 6, 7) ~1;01IuHUlll"l~nUmm~nhld 
1) A - 12, 3, 71 

2) A - \3,4, 51 @: B • 11, 3, 5. 7) 

3) A' = 12, 3, 61 

J. 

CD u 

I ) B' 4) A' U B 

2) A () B' 5) A' uB' 

3) A' 

91 

6. 'I, = (numben< greaIeT than Of equal 10 2, bu. 
less !han or equal 10 IS) 

A = {numben from S 10 131 
P = {prime numbers} 
If peA. list the elemen .. 0( the following ..... 
(a) A' (b) P 

7. (a) If n(A) = 2 and n(Aj = 6, find D~). 
(b) Lf n~) = 7 and n(H) z 2, find 0(8). 

8. Let 'fl= {I.2.3. 4.S}andO={}. 
(a) List the elemenu of 

4. 

1. 

1 

3, 

(I) ,y. (H) 'fl'. 
(b) Wbal can you observe about 

your answen 10 (a)1 Show the 

relalionship belwecn .' aad ~. and 
between 4> and '~'. 

(e) li<o<e. find the complement of 
(1) ,y. (U) 1:'. 

--------
The students in 8 class must choose to study 
either English only or English and their 
Mother Tongue. 
Draw a single clearly labelled Venn diagram 
to illub1rale this information. 

Let ~ '" {numbers from 35 to 46}, 
M", {multiples of 3}, 

and N", {multiples of 2}. 

Draw a Venn diagram to illustrate the given 
information. 

Let 't. = {red. gRen, blue, yelluw, blacK, 
white, purple}. 

S '" {black, blue, yellow}, 
and T", {yellow, red. white, purple}. 

Draw a Venn diagram to represent the given 
information. 

leI i = {letters in the word 'magnitude'}, 
A = {letters in the word 'magnet'}, 

and B = {letters in the word 'tune'}. 

Represenl these sets on a clearly labelled 
Venn diagram. 

I . Fol'" each of ... foIlnwin& cases, copy lbe 

3. 

given di .................... requ i~ rea1on. 

ffiml @ i 
For o.tteb of the (ollowf,.. cua. ocpy the 
aiven dia,aram and s hade tlwt I'O&jUitod naion. 
Then write aD equation fOf"eacb .... '4Jfequal 
-'.II in set notation. ( Note: ,..".,. ... two 
equations.) 
(a) C' n D' 'C: 

(b) C ' U D ' 
(c) (en D)' 

(d) (CU DJ' 

F()I'"euch of the followinacucs.c:opy the aiven 
t.liagnt.m and 5hadc: the requlrod rqsion . 

(a) HnJ 
( b ) HUJ 
(e) H n J ' 
(d) H' U J ~ IOo l 

: 

i 
• 

-
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1;)1THJ 4.17 L t11!J 'lJ LVi!J 'lJ ~'J'll!h .:!"lI'iHI u. 'lJtiiJ n ~ I;)"L 'U '" U.:! ihlL1!J 'U fl W I;) Pl1 ~ I;)~'i:: ~'lJ 

~ fi!J ~ Pfm~1"l1'll.:!t1'i::L VI PlL VI!J u.~::t1'i:: LVI Pli.:! fl t t1~41 u. 'Un 1;)1 ~'itl U. 'lJ'lJ"lI'll.:! ... 

pJuuu LVI£] n-3f'lLtJf 

(1) L~).Jl'h 2. Complete each of the following expressions 
to make it a perfect square. 

,~OJ ft n1!tru, 
(a) b' + 2b + (9r 

til') Lft'IJ = (b+ 9)' 
=(b+D)' 

(b) x'- 2x+ (91' I 

=(x -9)' 
=(x-D)' 

(c) x' -6x+ (9)' 
=(x-9J' 

'Wur1n!l uuutJn~~ = (x-D)' 

(d) ),'+8y+ (9)' \ 

= (Y+ 9)' 
=<Y+D)' 

(e) / -Y +(9)' 
I 

= (Y -9)' 
~ 

=<Y - D )' 

(f) c+ %c+ (9)' 
= (c+ 9)' 
=(c+D)' 

(2) 4'u~ 'WUT1n!l LLUUtJn~~ 'WUT1n!l uuutJn~~ 

(3) l11'flU'tlU1-3 
'WUT1n!lUUUtJn~~ 'WUT1n!l LLUUtJn~~ 

~1£] 



xU LLUU 

(4) LLM1..J~fiy'h .. "~ftunnt;.,!hi 
I. ,,: ,. .7J: 

l . (,-Ill' - 0 

5. Xl ~ 411 t-4 .. 0 

7. 1:·61"'5" 0 

9. Xl ~51.6 .. 0 

II. .1_7 .... 12 '"' 0 

IJ y! -4y+3 .. 0 

15. tI _ ltk_"l .. 0 

17. J.: +1 .. JO 

19. " - l,-i! 

21. -Xl 151 .. 36 

13. I~ - b" ... 2j 

ll. m(m-9) • J6 

27. -yi,- ISl - 14 

29. ·i -100 .. 211 

2. r .. 100 

4. xl _21+1 .. 0 

6. x"_ b. _' .. 0 

H. p''''5p-I .. ... 0 

10. 1' ·3,,-10 " 0 

12. Jr"'x ... 11 '"' 0 

14. -.) ... ax 7 .. 0 

16. x" • ·Ix 16 

18. m1
"'3S .. 12m 

20. 711 til .. 01 

22. 1.
1 _20:1. .. -100 

24. \. , 12~ - ·l2 

26. ,,""'1 1l .. · 11 0 

ltI. 6O-11r" r" 

](I. p' - lip - II 

"M-..I,. nu,e,ftU""';e ,~~ 

I} 51
1 

45 - 0 2)4.' - 9 - 0 

4) 6y' - 8y - 0 

6) (3y 21' - 0 

~) 10(4. · ) -

l) ~8 tJ,' - 0 

5) (2) + 51' • 0 

7) m(Jm 4)' 0 

2. ,,"Ktn,"l1,;.'tl~ 
I) 211 _ 51 _ 3 - 0 

3) 2Jnl+7m_ 4 · 0 

I) 3,'-ly+2 • 0 

1) ly' - 9y-1I -

9) ~nl 1n .. 0 

11) Ja'-a - I 

Il) x(&+2) - 1 

IS) (, - )i - 4 

2) lxl .2x - 8 - 0 

4) 3,.1. IOx -] - 0 

6) 61" 1, - 4 - 0 

8) 8m'+ 19m-II - 0 

10) 4a' - 10 Ja 

12) ).' - 8-h 

14) (y t 12ly - ·)2 

16) 111' - 1.1, - -11.6 , 
18) ~ - ,.;. . 

I I t'f, ,,alt'l1-=u"'nl'cr~i'Itsttliiltti~l n{l~ \411)1111 1111 2~ IIMl tde,hllW 

• WI·.ltsll11l."I\I'lli""IiflM'~l.Il~II'" 

• ", .'If't\l;'lIil!l,u~\tinanl~vMltlua 
lOa "11..,,,.' '",1fIltunhnlll~",.t\l"U 

• , ui! 

I! &1fI 1111l111"tfl~~\lN~nettUintiau",f.~I\l' 1"1'\1"" ue: 

iJllw.l'm'~T\.I~nut\lintjtrit,o.lW 1 ~, ltlalltacw.n..tI.~t:ii 

l,,;f..th, I! ,Wl'l&,~i.lIHt\Jihlt_",;IJ1u.lu "'II IfIIllUll' .. 'u ..... iN"fH 

1.".5.n.fo)f "lUif 
II neo.n.lt'''~<;nnluw~,iiiu~t 120 "11~' iJll1.mlll'tJ1lYl 

nOlII'"lII'''';lv ., ... uillMt1 ,,]1'" no tn\I~Nwl UIf"mllMlII'\nIIH 

mit'u1uD 

II. mt".llItu!.lfia~',iill"Ol"'1fl-hll1J"!H -4 1WNu.1 ~'""'ld;'lt~ 
htfrie")lh\lf\l: 4 1'W\I.U1t1i!HtM~,h'HluNnn::.'1l U&-lCIf'l~huin.~ 
\h%netII~lt1nftOI"Mh .:-,.cnnllH~ihR ..... , Q4 ~nlllffn..n,_, 

• nt)fl lWOI')tlUf'llllJn!U'l&.,nn·n.lllihltWuA~e\l~ 

15 ~elli~',fMlUlltlm(1" ,:o::"ui~QMmnBoutilllW'wla/l1Cl""t\lhI 
1I a.: 1~'WUI" .. nnnl,,,,4e\l'''"4'iwIj''',,,U 

"u..ik S - 491' lif8 S iUIUftlln'l1.aJftuw., 

Ila: I 1I"\M.")o"'Vn.~ d'rlI1tll11J~~"~u 
ttdt.,rnul'·.fta,t 1.960 1IM1 Hltlill~lI'\nl\1 

.NlJ4~w1I1t"NI-.i1\l'~~ 1. 

5 . 

J. Usin, (be simplest method that can be 

applied. ooIvo lhe followinG eqUlltioos. 
(I) f .. 2x - 2=0 
(b) f - 5. - 6 = 0 
(e) r .. 12x .. 36 = 0 
(d) 2f .. 1, - 2 = 0 
(e) 2f - 4 . .. 7 = 0 
(n 2x' .. 11, -7 = 0 
(Il 3r +4x-4=0 
(h) 5x'+2x. IO- O 
(I) U-2x-3= O 
(j) 9f + 12x + 4aO 

•• Solve the foUowing equations. giving your 
answers COf'Ttd: to 2 decimal places. 

(I) 2f - 4. - ~ = 0 
(h) 2x' - 3. + 4 - () 
(e) 3,,' + 6x - 2 = 0 
(d ) Jr + 7 = 12, 
(e) 5f = 4x - 2 
(t) 6x' 17 = 0 
l&l 7.';=.< + 12 
(h) 9f + 16 = 24.< 
(I) IOx'=9x+8 
(j) 25x' = lOx - I 

(a) Given lhat the le ngth of the win: 

93 

20 cm. write down the length of PR ;. 
terms of x. 

(b) Fonn a quadnttic equation in. and "'
that it reduce.. to · ~ - 33..- + 60 = 0. 
(Hint: Use Pythagora..' Theorem) 

(e) Solve the equation ~ - 33x + 60 = 0. 
giving your answers correcllo 2 decimal 
places. 

(d) Hence . find the len gth of PQ i • 
centimetres . 

lbc diagram above show. three circles _ 
touch each other. 
The circle with centre M has ndius 3 em. tb: 
circle with L'Cntre N has radius 4 em and tb: 
circle with eenlrc 0 has radius rem . 
(a) Express, in Ie"", of r, the lengths O. 

~nd ON. 
(b) Given that L MON = 90° , form 

equation in r and show Lh8.1. it reduces 
to ,.> + 7r - 12 = O. 

(e) Solve this equation. giving your lUlSW<:D 

correct to 2 dccimKI places . 
(d) Hence, write down the .-ddius of the cUd< 

with centre O. 



xU LLtltl 

(5) ~h.:Jfl'11~, 

(;]1'11'1 , xUmw 
, Ut-lUIJQ , 

(6) ~~,..,r, 1~ 

LM!1Jt-Ifl 

7. "~'"(O"'l1mllnlln",i..,,.ru~e~ II '111<1I1O,iMtJrn'l11l .'IU 

&1fI1111O")'Ie.,{11I~'lI1IJ,e'mlm:.1Il 
'111';.'~ 21 11101 "'1fI1 nnr11~JO: 

. t . .. ~: 
""""" """" ~ . 

I. lual'~"'ift ABCD ''''IU~.~g11\ PQRS ~~ii.~'''UlI:"",,, 
"'IU Il1!1'I."''''IUa .. a...HiC:IU (~"""'"lIlII111J~~') 

9 o,.th';.i.uqn6IJli'~~UD')H ~11110 ~ utia:uaw;,. ,.iuh.,,;. 

&,;llI,.I. 6JJ ' . u.n:ualUlJOtlirillll.U01 

eO 10 " . ril, •• ,.nni. i.tlqnM~al 

wr:UDlI"'i\l. 
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1. Factorise the following expressions. 
(a) 2 + 4x - 5 (b) 2 - 4x - 5 
(e) 2/ + 5y + 2 (d) 2/ - 5y + 2 
(e) 2 +S.<+ 16 (f) / -6y +9 
(g) 2.x' + 8x - 10 (h) 4/ + 4y - flO 
(I) 20' + 6a (j) 3b' - 6b 
(\<)32 -12 (I) 4/- 100 

3. Complete each of the following expressions 10 

make it 8 perfecl square. giving your answer 
in the form (x + a)', where a is a OOR.tanl 

(a) r + lOx (b) 2 -S.< 
(e) r - 9x (d) x' + 7x 

l 2 
(e) x + 5x 

(g) x' - bx 

(f) r- ±x 
3 

(b) 2 + 2bx 

m ~tl'1 Lfl \I't) ~ ~n '1 nmtl 'lJ L Vl tl'lJ ~ '1 WJ \I;]'t) ri't) mJ 't),:j ~tl LL 'lJ'lJ~'t),:j LL'lJ 'lJ'tJ n"r (;I~tl ~'1 n!l L \I 

~,r,:ji't)l"Iril~PI'1fl j;)fj:;~'lJ,rfjtl~~'t),:jtl~:;L 'VIPiL 'VI tl LI.~:;tlj:;L 'VI PI~,:j 1"1 ttl f il~tl LI.'lJ'lJ~'t),:j LL'lJ'lJ'tJ n"r (;I L \I 
" , ........ 

LI.'lJ'lJm,:j1 IM\I 

~tlLl.'lJ'lJL;i~ ~'1 L;i ~~ '1iin'ttnrLL~:;~,)L~~ ~'lJ~'1 ~,r,:ji't)L1tl'l.ll"lruj;)flI'1fl!Jlf1J't)~tJj:;L 'VIfli 

~,:j 1"1 ttl fil~tl LL'lJ'lJ1J't),:j LL'lJ'lJ 11 n"r (;I LI. 'lJ 'lJ L;i ~ ~ '1 L~ ~ ~ '1i i n'ttnrLL~:;~ ') L~ ~ ~ '1 n n ~'11J 't),:j ~,r,:j i't) L1tl \I 

... ... tl L 0 ... J( 'I .......... - ... tl L..I .... 
I"lruj;)flI'1fl!Jlj~'t)\l j:;L'VIfli 'VItl fl'1~),'lJL\I't)~'1 ~\I~\I,:jfl't)Ljtl\ll"lru!JlPl'1flj;)j1J't),:j j:;L'VIfil 'VItl'VI~ 

~'1 \I') \Ii! 't) ri 't) tl ~ 't),:j LL'lJ 'lJ 11 n"r (;I ~ il jtl LL 'lJ'lJ L;i ~ ~'1 L;i ~ ~ nli n 'ttnrLL~ :;~') L~ ~ ~'1 n ~ fl (;I ~ 't) L"~'t),:j 
'IJ .1<1 • 

0.., "",.J 0.., 0.., J( 'I ..,~ .... 
1iij'1\1,)\lLL~:;~'JL~~ (33) ~'t),:j~\l~'1 1"I't) Lj't),:jL~~tlnn'1~\l (27) fl'1~~'lJL\I't)~'1 ~\I~\I,:j~'t)L~tl\l 

I"l ru~ flI'1 ~ j;) f~'t)\ltl~:; L'VI PI ~,:j 1"1 ttl f~ il ~ '1 \I') \Ii! 't) ri 't) tl1J 't),:j ~'t)\l LL 'lJ'lJ1I n"r ~~ illtl LI.'lJ 'lJ L;i ~ ~'1 L;i ~ 

~'1iin'ttnrLL~:;~,)L~~~'1n~~~ ~'t) L1't),:j~'1\1,)\lLL~:;~,)L~'1I (65) ~'t),:j~\l~'1 ~'t) L1't),:jLj'1!'1f11rilj;) (40) 
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,..11 n n ~ 1 "lltl'lVI'W'l ~tl L1-tl'W,"H"u(;l pjl ~ (;l f"lltl'ltJ~::: L Yl pjL Yl tI L(;ltlVl'W'l ~tl ~tI'Wl'1 ru(;l pjl ~ (;If"lltl-ltJ~:::L Yl pj 

L Yl tI LL'i'l:::tJ~::: L Yl pj ~ 'l1'1 L tJ HhtJ LL lJlJ "lltl'l LL lJ lJ'tJ n,x (;ltJ~::: LflYl ~iitl til-! 1 n d:! tl LVi tllJ n lJ ~tJ LL lJlJ "lltl'l 
~ ~ , 

LLlJlJ'tJ n,x (;ltJ~::: L1lYl~'W 

~tJ LL lJ lJ (;ltllJtlth 'l ~ 1 tI i'i lJ ~ 1 VI 'W'l ~ tl L1-tI 'W 1'1 ru (;l pj 1 ~ (;l f"ll tl'ltJ~::: L Yl pj L Yl tI il ~tJ LL lJ lJ"ll tl'l 
~ ~ 

LLlJlJ'tJ n,x (;l LLlJlJ (;ltllJtlrl 1'l~ 1t1l-! 1 n n~l"lltl'lVl'W'l ~ tl ~tI'Wl'1 ru(;l pjl~ (;l f"lltl'ltJ~::: L Yl pj~'l1'1 LtJf ~ 1V1 flJ 

,x') -ntll'1 ru(;l pj 1 ~ (;l fl 'WVI'W'l ~ tl L1-tI 'W "lltl'l tJ~::: L Yl pj L Yl tI ~ il ~ 1 'W,) 'W -n tl rltl tI"ll tl'l LL lJlJ 'tJ n,x (;l~ il ~tJ LLlJlJ 
~ 

~1V1flJ L ~tlVl11 'WVI'W'l ~tl L1-tl'Wl'1 ru(;l pjl ~ (;If"lltl'ltJ~:::L Yl pj~'l1'1 LtJf~il~ 1'W')'W-ntlrltltl"lltl'l LLlJlJ'tJ n,x (;l~ 
il~tJLLlJlJ(;ltllJtlrll'l~It1l-!ln~~(;l ~tl ~tl'l~I'W,)'WLL'i'l:::r;l,)L'i'l"ll (149) ~tl'l'i'l'll-!1 ~tl ~tl'l~ii~ (113) 

~ . 

" " 
L -WtlVl11 'W VI'W'l ~tl L1-tI 'W1'1 ru(;l pj 1 ~ (;l f"ll tl'ltJ~::: L Yl pjL Yl tlVi il~ 1'W,)'W -ntl rltl tI"lltl'l LLlJlJ'tJ n,x (;lVi il ~tJ LLlJlJ 

~ 

L ~tlVl11 'W VI'W'l ~tl L1-tI 'W1'1 ru(;l pjl~ (;If"lltl'ltJ~::: L Yl pj~-l1'1 LtJf~ il~ 1 'W,)'W -n tl rltltl"lltl'l"lltl'l LLlJlJ'tJ n,x (;l~ il 

~tJLLlJlJLL~(;l'l';jfiViIl-!ln~~(;l ~tl ~tl-lL'i'l"lltlnnl~'l (470) ~tl-l'i'l'll-!1 ~tl ~tl'lYf'lrli'W(;l1-LnruiJ~LL'i'l::: 
'IJ • 

"lltl'l tJ~::: L Yl pj L Yl tI il ~tJ LLlJlJ"lltl'l LLlJlJ'tJ n,x (;l LLlJ lJ ~ ~1'l ml ~ (;lI ~1 'l ~tJfl 1i'i LLe.J'Wfl iJ LL'i'l::: LLe.J 'Wfll i'i 
~ ~ ~ 

" LL~ (;l'l';jfiVi 1 l-!1 n n~l"lltl'lVl'W'l ~tl L1-tl'Wl'1ru(;l pjl~ (;If"lltl'ltJ~:::L Yl pj~'l1'1 LtJf ~1V1flJ L -WtlVl11 'WW.r-l~tl 

~tI'Wl'1ru(;l pjl~ (;If"lltl'ltJ~:::L Yl pjL Yltl~il~I'W')'W-ntlrltltl"lltl'l LLlJlJ'tJ n,x(;l~il~tJLLlJlJ~ ~1-l nn~ (;lln-l 
~ 

~tJflli'i LLe.J'WfliJLL'i'l:::LLe.J'Wflli'il-!ln~~(;l ~tl dtl'l~~'Wr;llJLL'i'l:::nn~ (48) ~tl'l'i'l'll-J1 ~tl dtl-l 
'U IIJ ~ '-I 

" , 
L~"ll 11'1 ru (;l (46) ~1V1flJ L -WtlVl11 'WVI'W'l ~tl L1-tl'Wl'1 ru(;l pjl ~ (;If"lltl'ltJ~::: L Yl pj~'l1'1 LtJfVi il~ 1'W')'W-ntlrltltl 

"lltl'lLLlJlJ'tJn,x(;l~il~tJLLlJlJ~~I'lnn~ (;lIn'l ~tJflli'i LLe.J'WfliJLL'i'l:::LLe.J'Wflli'il-Jln~~(;l ~tl ~tl'l 
'-I \J '" , 

VI'W'l ~ tl L1-tl'Wl'1 ru(;l pjl~ (;l f"ll tl'l tJ~::: L Yl pj ~'l1'1 LtJ f ~ 1V1 flJ L ~tlVl11 'W VI'W'l ~tl L1-tl'Wl'1 ru(;l pj 1~ (;l f"lltl'l 

tJ ~ ::: L Yl pj L Yl tI ~ il ~ 1 'W ') 'W -n tl rl tl tI "ll tl 'l LL lJ lJ'tJ n ,x (;l ~ il ~ tJ LL lJ lJ n 1 ~ ~ ~ '"l ~ LL 'i'l ::: n 1 ~ 1 "" L VI (;l e.J 'i'l YlI 'l 
~ ~ . 
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rlrul?1p\1~l?1f~1n~~C'l Fii'el d'el-:Jrl'J1~L'Vhn'WVlmh:;m~LL'C'l:;rl'J1~rl~1t1 (58) ~'el-:J'C'l-:J~1 ~'el L1-'el-:J • • 
m~L ~ L~ l?1eJ'C'lVl1-:J rlrul?1 P\1~ I?1f (38) ~1~flJm!-:J~'el L1t1'Wrlrul?1 P\1~ I?1f'lJ'el-:J1.1~:;LVI P\~-:Jrl hJfYllJ • 

... I 

~1.1 LLlJlJ'lJ'el-:J LLlJlJ'tl n~ C'l m ~~ ~fOl'lfLL'C'l :;m~L ~ L ~ 1?1 eJ 'C'lVl1-:J rl rul?1 P\1~ I?1fhJ~1 m!n LC'lti L~'el~1Y1n 
~ ~. 

'lJ'el-:J LLlJlJ 'tl n~ C'l~WW-:J~'el ~t1'Wrl rul?1 P\1~ I?1f'lJ'el-:J1.1~:;LVI P\~-:J rl L1.1fn~1 n n~1~,r-:J~'el ~t1'Wrl cUl?1 P\1~ I?1f 

'lJ'el-:J1.1~:;LVlP\1V1t1 ~'el ~1.1LLlJlJm~L~~~1 L~~inl~m~ruLL'C'l:;~'JL'C'l'lJ LL'C'l:;~1.1LLlJlJm~~1JI·i ~1~flJ 
\J -:tf \J '\l 

LLeJ'Wlll:j LL'C'l:;LLeJ'Wll1Yl LL'C'l:;~1.1LLlJlJn1m~fOl'lfLL'C'l:;n1~L~ ml?1eJ'C'lVl1-:JrlcUl?1P\1~l?1f (~-:J1?11~1-:J 4.15 - 4.17) 
\l \l '\J " 

(2) rl'J1~~'C'l1 n~'C'l1t1'lJ'el-:J ~1.1 LLlJlJ'lJ'el-:J LLlJlJ 'tl n~ C'l L 'W~,r-:J~'el L1t1'Wrl cUl?1 P\1~ I?1f'lJ'el-:J1.1~:; LVI p\1 VIti LL'C'l:; 
~ 

rl rul?1 P\1 ~ I?1f'lJ'el-:J1.1 ~:;L VI P\~-:J rl L1.1f'elrh-:J L ~'W1Jli C'l ;-:J~tJ LLlJlJ'lJ'el-:J LLlJlJ 'tl n~ C'l~n~1'W'J'W-if'elci'eltl~1 n 
~ 

, ''' ... 
Y1~ C'l L 'W~,r-:J~'el L1t1'Wrlrul?1 P\1~ I?1fi-:J~'el-:JtJ~:;LVI P\ ~'el ~tJ LLlJlJ m~LL~ C'l-:J~fivi1 LC'lmtJ LLlJlJlJihtl'W . "" 
m ~'tl n in ~:;Vl1-:J rl rul?1 P\1 ~ 1?1 flJl~~ ~ C'l L ti'el-:JfOl1 n Ltl'WLL lJlJ 'tl n ~ C'l~'tl n n ~:;lJ'J 'Wm~~ C'l L 'Wm ~ • ... 
LLrii1ru~1'elci1-:J Ltl'Wi'WI?1'el'W LL'C'l:;,rn ~tI'W1JlL'elm~'C'l-:Jnm11 vi1 L ~Ln C'lmn1t1'WnJl~n~1n1~hJ1Jl 

~ " 
'C'l-:Jn'elvi1 (3) ~1~flJL 'WJl1'Wrl'J1~'l.h~'WLfOl'lJ'el-:J LLlJlJ'tln~ C'l ~,r-:J~'el L1t1'Wrlrul?1 p\1~l?1f'lJ'el-:J1.1~:;L VI P\ 

~-:J rl L 1.1 fn rl'J 1 ~ 'l.h ~ 'WLfOl ~ 1 n n~ 1 ~,r-:J ~'el L1t1'W rl rul?1 P\ 1 ~ 1?1 f'lJ 'el-:JtJ~:; LVI p\1 VI tI LC'l tI L ~'W 1JlfOl1 n 

LLlJlJ'tln~C'lL'W~,r-:J~'elL1t1'Wrlrul?1 P\1~ I?1f'lJ'el-:J1.1~:;LVI P\~-:J rl LtJfnm~Hfn~1'v~ l1.11l1Yl 1?11n-:J ~n~i'W 
~ 'JtI-:J 1 ~ '\.,h ~'W LfOl ~ 1 n n ~1 LLlJlJ'tl n~ C'l~n LL(;],g n~~L Vi tI-:J'elci1-:J L~tI'J LL'C'l :;LLlJlJ 'tl n~ C'l~n nn'Vi 

~1.11l1Yl 1?11 n-:JtJ-:J-rl'JtI~'el rl'J1~~~1t1L ~,rn ~tI'WL-if1 LfOl LLlJlJ 'tl n~ C'l1Jl~1t1~'W 
" 
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(;11'11..!! 4.18 n1 n tJ1!1 'l..n Vi !I'l..J~1'U 'J 'U.n 'el fi'el!l"lJ 'el..!!ltJ LL'lJ 'l..J"lJ 'el..!! LL'l..J 'l..J1J n,r (;1;1tJ '11 n £)"1. 'U 

OJ~'" .... .. OJ OJ ~ .1 '1 .1 
'VI'U"!!~'el L '1 !I 'U Ft CU (;1 Pl1 ~ (;1'1'1~ (;1 'l..J ~ B!I ~ 1"1 m~1"lJ 'el..!!1..1 '1~ L'VI PI ~ 'VI !I LL ~~1..1 '1~ L'VI PI 

i..!!FtLtJi 

7 ;1n~:::YI1-.l 

f1ruMl~l".f LL~::: 

12 Yl'-.lnitJ~!lm1~Yi~ 

LL~:::Yl'-.litJL!ln LVi LtJtJ 
.; 

L'lltJ~ 

13 L'll(;l 

.;. 

14 Y1~~!l"ItJ"ltJ 

17 ~~mn:n-.lL~tJ~!l-.l~,) 

LL1.h 

19 L~Y11ni 

2 

33 4 

20 

6 

12 

27 

12 8 

20 

16 

8 

3 4 5 

87 130 5 

181 137 

36 16 

12 108 

20 96 

121 204 

28 176 

90 

52 108 48 

282 20 

142 26 

62 7 15 

5 29 

42 11 

117 20 

10 35 2 

187 

83 

6 2 3 4 5 6 

27 65 149 122 

21 79 104 

19 66 44 

30 

10 36 126 

54 470 

26 186 

2 15 91 4 

9 18 46 52 

32 34 168 12 

2 4 9 

124 8 

16 75 22 23 

21 

52 22 

80 

6 128 

11 10 108 



26 m11..xL~IJl~f1Y11'l 

rlrul?lPlI~l?lf 

27 m11'~ (~\JYl LLf1:; 

Lfhnl?l1) 

29 

31 ml~LYhn\JYJn 

l.h:;m1 LLf1:;rl'll~ 

32 Yf'lni\J1?l1Lnrun~ 

LLf1:; mnh:;tJntJi" 

2 

5 

2 

3 

6 

33 

11 

6 

97 

16 

32 

2 

33 

34 

45 

104 

11 

98 

4 5 6 2 3 4 5 6 

46 32 94 12 

117 22 5 

252 10 

238 6 

20 14 

91 7 

11 38 

74 24 148 

176 46 12 40 12 128 310 56 

7 27 

286 25 

35 20 58 12 30 301 32 

320 12 12 66 330 8 

82 11 6 18 132 

222 37 17 9 113 234 20 

181 164 

160 14 1079 4106 331 279 222 23 943 3640 234 40 

(2) 4'u~ 

(3) ~tlUmh~~1tJ (4) LlMl~:)ihi1 

(5) t'lh~nn~, mn~, XtlmYi , Ll~WJij, Ll~W11Yi (6) ~~~11, 1~L\.l"l~ft 

• e.J1'ln111LPl 'l'1 :;,r'l1m.nr~~flLWUPlru(ll1'l1t'1(1lf1:;rliulJlitnJ~mn'!Jfl~tJ1:;L'Yl1'l1'YltJ';1U'lU 22 LfllJLlI'I:;wu~~flLWUPlru(ll1'l1t'1(1lf1:;lIIu 

lJlitJlJ~m=n'!Jfl~tJ1:;L'YlI'I~~PlLtJN1U'lU 5 LfllJ 
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~ fitl~ flim~1'l1'rl~ur.::L 'VI Pll 'VIti LL'i::U~L 'VI Pli~FI L ui 
'"l1nm~~n~ ~1'WlUL~~'lI!l~'v1,r~~!l~tI'W~ruI1l1'11~l1lf~:::~1Jl1'fitl~~n~'lI!l~u~:::LVlI'11VltlLL'C1::: 

U~:::LVlI'1~~~ 'Luf 'Y'41J~1 (1) r11 L'tl~tI'lI!l~91'W'J'W'v1,J1(J]!lL~~'lI!l~'v1,r~~!l ~tI'W~ruI1l1'11~l1lf'll!l~U~:::LVlI'1 

~~ ~ 'LufiJ ~1nn~1'v1,r~~!l ~tI'W~ruI1l1'11~ I1lf'll!l~u~:::LVlI'11 VIti (2) 'v1,r~~!l~tI'W~ruI1l1'11~l1lf"1l!l~U~:::LVlI'1 

lVitliJ m~H' n~:::~l11~tY1 LLl1ln (;h~n'WL'W'v1'C11t11 L~~ L'll'W 1J1~L~~H' m:::(;)1M~'lI1'J 1J1~ L~~H' m:::(;)1M 

'" I '" I 

m:::(;)1ml']jL~'C1~U111l1'C1 ~~'Wl~iJm~~(;)~:::1J1J'lI!l~~m:::(;)1ML,xL'v1iJ!l'Wn'W~~'v1~(;) L'W'lIru:::Y1mr~~!l 

~tI'W~ruI1l1'11~ I1lf'll!l~U~:::LVlI'1~~ ~ 'LufiJ m~ (;)~:::1J1Jm~L.jf m:::(;)1ML,x LU'W~'lI1'J L'v1iJ!l'Wn'Wvr~'v1~(;)VI n , 

" " ~ruI1l1'11~ I1lf'll!l~u~:::LVlI'11 VIti (3) 'lI'W1 (;) L~ ~'lI!l~'v1,r~~!l~tI'W~ruI1l1'11~ I1lf~~'v1,r~~!l~tI'W,r'W 'v1,r~~!l 

~tI'W~ruI1l1'11~ I1lf'll!l~tJ~:::L VlI'11 VIti LL'C1:::'v1,r~ ~!l ~tI'W~ ru11l1'11~ I1lf'll!l~tJ~:::LVlI'1~~ ~ 'LtJfiJ"1l'W1 (;)(J] 1~ n'W 

" L~ n,J!ltl ~!l 19 x 36 ']j~ . LL'C1::: 19.5 x 36 ']j~. (4) Jl1'Y'4tJ~:::n!l1JtJn'lI!l~'v1,r~~!l~tI'W,r'W 'v1,r~~!l~tI'W 

~ruI1l1'11~ I1lf'll!l~tJ~:::LVlI'1~~~ 'LtJfiJ m~H'vr~Jl1'Y'4tJ~:::n!l1J~ [;j''J'tl nmY1 Lu'W~i'WLL'C1:::Jl1'Y'4iJ ~'J1~.n (;)L'"l'W 

~1 n n~ 1'l1!l~'v1,r~~!l ~tI'W~ruI1l1'11~ I1lf'll!l~tJ~:::L VlI'11 VIti (5) 'lI'W1 (;) [;j' 'J'tl nm L 'W'v1,r~ ~!l ~tI'W~ ru11l1'11~ I1lf 

'lI!l~tJ~:;LVlI'11V1mL'C1:;tJ~:;LVlI'1~~~ 'LtJfiJ'lI'W1(;) 16 'Y'4!lmr Lyhn'WVlm~~ (~~L'W11l1r1~ 4.19) , 

170.86 Vlih 

78uY1 43uY1 

3.55 UY1 8.2 UY1 

1" :;. 
'DY1,mj':::~mt'1J1,) 70 LLmJ-JLLrl::: 

nj'::;(;l1ml'llL~rl~~11J11rl 

19x36 L'll'W~ U-J1Jlj' 19.5x36 L'll'W~ U-JlJlffi1 

- m:::(;l1~ 180 LLmJ-J I11Y1Un - m:::~n~ 270 LLmJ-J 

- L1jWl1Y1~ l11Y1uj':::ntlUu'Wun~::: - I11Y1U1:::ntlUU'WumVl~tl'Wn'W 

- I11Y1Un 

16 Y1tlul1 
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'" " L~'e)~91J'rul Lrh.JJ'~~iJ-n'W Y'liJ~1 VI,r'1~'tlL1tJ'Wl"lru[;l fi1l~ [;If'lJ'e)'111J'~L 'VI fi1L 'VI ttL 'W'VI m~~iJ-n'W 
• 

" " iJ~ 1 'W,)'WVI~ 1 ;1'1 VI l-J c;) l-J 1 n n~ 1 VI,r'1 ~'e) L1tJ'Wl"l ru[;l fi1l ~ [;I f'lJ 'e)'1 11 J'~ L'VI fi1 ~'1l"l t11f~'1~ [;In ~ ')'W~'e) l11tl 

,rfitJl-J~m~ntJ~ 1 LvhriiJ 1.77: 1 ,rfitJl-J~mj"1tJ~ 2 LvhriiJ 2.12: 1 ,rfitJl-J~n~1tJ~ 3 LvhriiJ 
, , " 

1.87:1 ,rfitJl-J~n~ltJVi 4 L'vhriiJ 1.50:1 ,rfitJl-J~n~1tJVi 5 LvhriiJ 2.67:1 'W'e)n9lntlVl,r'1~'e) 

L1tJ'Wl"l ru[;l fi1l ~ [;I f'lJ'e)'111 J'~ L'VI fi11 'VI tJ1 'W'VI m~~iJ.r'Wfi'1iJ~1'W,)'WiJ'VI~'1Vll-J c;)l-J1 n n~ 1V1,r'1~'e) L1tJ'W • 
" , 

l"l ru [;I fi1l ~ [;I f'll 'e) '111 J' ~ L'VI fi1 ~ '1l"l t 11 f ~ '1 ~ [;I n ~ ') 'W ~ 'e) 111 tl ,r fi tJ l-J ~ n ~ 1 tJ Vi 1 L vll ri iJ 2.00: 1 

,rfitJl-J~n~1tJ~ 2 LvhriiJ 2.00:1 ,rfitJl-J~n~1tJ~ 3 LvhriiJ 1.89:1 ,rfitJl-J~n~1tJ~ 4 LvhriiJ 

1.20:1 ,rfitJl-J~n~tJ~ 5 LvhriiJ 1.83:1 (~'1[;]1n'1 4.20) 

(;11'11.:1 4.20 n1'iL mtl'Ll L Viti'Ll ~1'U'itl L'Gi ~'lI'eI.:IVI,r.:li'el L-;tI'UFl tU(;1 Pll'~ (;1.f'll'el.:ltl'i~L VI PIt VIti .. 
LL~~tl~L'VIPli.:lFl Ltl.f ~1 LL'Un(;11~'i~~'Ll.f'U 

~1\.,l')'\ .. n,nr'l~'El 
~!11~I~,)\.,l~I\.,l,)\.,l ~!11n~,)\.,l~I\.,l,)\.,l 

~1\.,l,)\.,l\-l'IJ1 " ~1\.,l,)\.,l1.JY1 " " v l.JY1;1'lVl)..l(11'l1tl'l " ... " \-I\.,lIY1'l\-l)..l(11'1Jtl'l >-

~::~l.Ji\.,l L~U\.,l ;1'lVl)..l(11 ;1'l\-l)..l(11 
Vl'\J'l~tlL1u\.,l Vl'\J'l~tl L1u\.,l 

lY1u ~'lf") ttJf lY1u ~'lf")ttJf lY1u : ~'lf")ttJf lY1u ~'lf")ttJf lY1u : ~'lf") ttJf 

)..1 .1 4 1 626 354 1.77 : 1 16 8 2.00: 1 

)..1.2 4 1 721 340 2.12 : 1 16 8 2.00 : 1 

)..1.3 4 1 781 417 1.87 : 1 17 9 1.89 : 1 

)..1.4 4 1 612 409 1.50 : 1 12 10 1.20 : 1 

)..1.5 4 1 657 246 2.67: 1 11 6 1.83 : 1 

)..1 .6 2 - 362 - - 6 - -

~'))..I 22 5 3759 1766 2.13 : 1 78 41 1.90 : 1 

.001 .1'" OJ~" ... .. OJ OJ ~ 
(;1'e1'UVI 3 eJ~ n1'i1J~ L~'UFl'l1~ L VI~1~~~'lI'eI.:IVI'U.:I~'eI L 'itl'UFl CU (;1 Pl1~ (;1'i~I1I'Ll ~ fitl~ 1"1 nH1 

'lI'eI.:Itl'i~L VI PIt VI!lLL~~tl'i~L VI Pli.:l Fl L tl.f 

" Wj~m11 n1J'L~'e)n L~'e)Vll1 'WVI,r'1~'e) L1tJ'Wl"lru[;l fi11~ [;IfJ'~~iJ,rfitJl-J ~n~1'lJ'e)'111J'~L'VI fi11 'VItJ 
" 

",0 .J ~ ~,::J~ J' ... !:. J '" , 
LL~ ~11J'~ L 'VI fi1~'1l"l t11 ~91'W,)'W 5 L~'e)-.:j '1!'1 LU'WL~'e)'1'VIl-J L 'W'e)Vl1 [;IN n'W'VI'1 ~'e)'111~~ L'VI fi1 L Y'l'e) 1 VI~~c;)') n [;I'e) 

n1~~n~lLmtJiJLVitJiJU'LLri 'e)~l-Jn1~ Ll-J'VI~no] L,)nL[;I'e)f L'1![;ILL~~,)'1n~l-J LL~,),J11111~~L~m'1!1'lJ 

LL~ ~l"l ~m -nm!'1 ~'e) l"l ru[;l fi11~ [;If~~ ~iJ,r fitJl-J ~ n~1'lJ'e)'111~~L'VI fi1l 'VIm11 n1 ~11~~ Li1'W e.J~ n1~~~tJ 
"\J 

" 
1 'W[;I'e)'WtlLU'Wn1~,J1 L~'W'e) e.J~ n1~11~~Li1'Wl"l,)1l-J LVI l-J 1 ~~l-J'lJ'e)-.:jVl,r-.:j~'e) L1tJ'Wl"l ru[;l fi11 ~ [;If'lJ'e)'1th~L 'VI fi1 

1 'VItJ LL~~11~~L 'VI fi1~'1l"l t11f m ~.Jf'e)l-J~ n1~11~~Li1'Wl"l,)1l-J LVll-J1~~l-J'lJ'e)-.:jVl,r-.:j~'tl L1tJ'Wl"lru[;] fi11~ [;1ft 'W 
" " 
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~f.:jeiJ~'n,l'",l'W 35 ~'W tJ~:;n'fltJ ~'"l~ ~ L~m'l!l '1J ~1'W~,r.:j~'fl L1-~'W~ru~ P\1~ ~f~I'W'"l'W 5 ~'WLL~:; 
~~eJ~'fl'W~ru~p\I~~f~:;(;)tJ~fim.J~m~t11'WnNL'VlYm~I'W~~ ~1'W'"l'W 30 ~'W L~1'fl.:jil'fl1'Wn1~';)~~ 

" 'lJ , 

" ml-J1:;~l-.J'lJ'fl.:j~,r.:j~'fl c;t~'W~ru~P\I~ ~f (;).:j (;]'flLtJi1 

..., .f "' .. I ... ..., ~.. .. .. cv 
3.1 "l.I'fI~~~1J311JI~fl..l'i:::L~1J1'I'J1~ L 'VI~1:::1U.J"l.I'fI.:J'VI1J.:J·tt'fl L'i!!1J l'ltu~ Pl1~ ~'i'i:::j;n..l 

~ fi!!~ ~m~1"l.1'f1.:1tJ'i:::L 'VI PlL 'VI!! LL~:::tJ'i:::L 'VI Pli.:ll'l L tJ~ 

, 
~1~1'1V1 4.21 LL~ (;1.:j n1m~:;'"lI~ n~l-.J eJtJ~:;L~'W~1 LL 'Wn ~1l-.J L'Vi P\ LL~ :;n1~~ n'l=t1 e..J~ n1~ , " 

L~f'I 

~'lLLtJ'i 'ill !I 

.;j1'lJ'l'lJ 

~1'lJIPlruMI~lIlf 12 34.29 19 54 .29 31 88.58 
......... -.. -.----..... - ............... _ .. _ ..... _._ .. _ ..... _ ... - ... _ .. __ ._ .... _ ..... _----- .................... _. __ .. - ........... _----_. __ .... 

~1'lJ1n1~~m~n 2 5.71 0 0 2 5.71 

1 0 0 2 5.71 2 5.71 

~'ll-J 14 40.00 21 60.00 35 100.00 



~'lLLtl'i 

tl'i::~1.JnI'icUm'ifil.:11'\J 

ii!lEJWh 5 U 

LViI'! 

"ill!! 

...... _--_. --------
12 34.29 7 20.00 

.... _--_. __ ............... _ .......... _ ..... _ ..... - ........................... --..... -............ _ ... __ .. _--_ ....... _ ....... _-_. __ .. _ ... _ .. _--
5-10U o o 2 5.71 

..... _ ................. __ .. _._ ........... _ ...................... _ .... _ ............... __ ._._---_ ..... _---_ .. _ ............. __ .. _--_ ....... _-_. 
11 - 15U o o 0 0 

...... _._-_ ....... _ ........ _---_ ... __ .... __ ._-_._-_._ ... _---_._----

16 - 20 U o o 0 0 
.... ... __ .. _-_ ...... _ .... _--_. __ ......... - ..... _ .. _._-_ ... _ ............. _._---

~J1nnrjl 20 n 2 5.71 12 34.29 

14 40 .00 21 60.00 

19 

2 

o 

o 

14 

35 

102 

54 .29 

5.71 

o 

o 
40.00 

100.00 

'Y'/U~,ln~l_J~iJ~Tt.l'".l'Wl_J'In~~~~'il n~l_JI"1~~'1l(JtJ ~~LiJ'W~mn~:; 37.15 ~'il'l~'1l_J'I~'iln~l_JI"1~ 1"1P1.2 
" III ill \J \J " \J ., , 

~'ilrJ~:; 28.58 'W'ilnr.nn~fi'liJn~l_J~L:nm"ll'lClJ~LPI~~n~'1'W')'W 5 1"1'W ~~LiJ'W~'ilrJ~:; 14.28 

LViI'! 

"ill!! 

9 25.72 4 11.43 13 37.15 
................... _ ....... - ............................ __ ..... _ ......... - .......................... __ ._ ...... _. __ .................. _- .. _ ...... _ .. _-_ .... _ ................ __ ... -------

flt flI"I .1 o o 3 8.57 3 8.57 

o o 10 28.58 10 28.58 
.. __ ... __ .. _ .. _ .. - ................. _ .... __ .................... - .............. __ ............................ _ .... _--_ ...... __ ...... _---

o o 2 5.71 2 5.71 
............ _--_ ...... _- ...................... _._ .. _ .. __ ._- ....................... __ ..... _ .. _- .................. _-_. __ ...... - ............. __ .. _-_ ........... _-----_ .... 

flt flI"I.4 0 0 0 0 0 o 
~~n,n~J~'\.-II~YlEJ1~EJ 

(m91~EJ1NLj-mJ~lfi(;19~1'1) 
2 5.71 0 0 2 . 5.71 

"... -~L']jm']j'ltl.!~LP1~ 3 8.57 2 5.71 5 14.28 

'i'l~ 14 40.00 21 60.00 35 100.00 
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lWln'l~ 4.24 LL~ (?)'l n1~m':;tOi1£Jn~~ ~tJ~:;Li'1'W~1 LL 'I.m [;]1~ L'Y'j PI LL~:;~:;~Ui''W~~'el'W I:J~ 
• 'IJ 

I I I '" lJ 

n1~';) L~n :;If'Y'jU~1 n ~~V1 ~1 nV1 ~ (?) ~'el n ~~ ~~~V1~'el'W~'l~'el'l-rl'l'li'W ~ (?) Lij'W~'el£J~:; 60.00 
., iii iii ILJ ILJ 

~'el'l~'l~1~'eln~~m~~'el'W~fi£J~~m~1~'el'WtJ~1£J ~'el£J~:; 26.67 
, "'IJ 

"111!! 

.;i1'U1'U 

---_._---_._---- . __ .. _._--_._---
lJfitJ).j ~m~1lJl'fl'\.,!I"'W 

lJfitJ).j ~m~1lJl'fl'WtJ~1tJ 

o o 4 13.33 
............. _._-_._---------
o o 8 26.67 

4 13.33 

8 26.67 
Ii -.V' ..... - .... ----.--- ........... - ..... -.--.-.-.. --.-.-........... -----.---.-----.. - ... ----------

;1..:J~'fl..:J".d,)..:Ji'W 11 36.67 7 23.33 18 60.00 
....... _ .... _--_ .. _._ . ..................... _-_. __ ........ _ ........ _-----------------------

11 36.67 19 66.33 30 100.00 

3 . 2 I:J 'a n 1 ~tJ~::: ~ ij 'lJ Fl 'J 1)J ~ 'VI)J 1::: ~)JI1I 'eHI 'VI,r.:J; 'rl ~ 1 tI 'lJ Fl nl j;J Pr1 ~ j;J i~::: ~ 'l.J 

~ 6!J)J ~nH1"l1'rl.:JtJ~~ 'VI Prl 'VIti U'a:::tJ~::: ~ 'VI Pr~.:JFl L tJi 

lWln'l 4 .25 I:J ~';) L~~1:;lfn1 ~tJ~:;Li'1'W~'l1~ L~~1 :;~~"ll'el'l,..nr'l~'el L1£J'W~ru.[;] Pl1~ [;]Hh'W 

" I 

Lij'el~1"ll'el'l ~ L~m"ll1 ry ~1'W~,r'l~'el L1£J'W~ ru.[;] Pl1 ~ [;]fLL~ :;~l~ ~'el'W 'Y'jU~1 ~tJ~:;Li'1'W;:J ~'l1~ ~ ~ L t1'W 

L~ £J'l flU m1~ L ~ ~ 1 :;~~"ll'el'l~,r'l ~'el L!-£J'W~ ru.[;] Pl1~ [;] f~1'WL ~'el~1 L(?)£JJ11'Y'j ~'l~'el~'l 'W~:;~U~1 ni'l 

~,r'l~'elL1£J'W~ru.[;]Pl1~[;]f"ll'el'ltJ~:;LVlPlLVlmL~:;tJ~:;LVlPl~'l~LtJf L(?)£J;:J~1L'U~£J 4.11 LL~:; 4.17 

lWl~~1 ~U L~'el~tOi1~ru1 n£J_n'el LL~'l 'Y'jU~1 ~1~fu~,r'l ~'el L1£J'W~ ru.[;] Pl1~ [;]f"ll'el'ltJ~:;LVl PlL Vl£J ;:J 

~1 L'U~£J~1£J_n'el~'l~ c;) 'l 'W!1h'W~1Um~ LL~:;Vl~~~UVl;:J ~'l1~Qn iJf'el'l LVl1flU 4.57 LL~:;;:J~1 L'U~m1£J 
I " I 

_n'el,J'el£JV1~ c;) 'l 'W~h'Wn1~£J n [;]'l'elr11'l;:J n1nL~ ~'l~1 ~u.n'W[;]'el'W LL~:;~1'Wn1~£J n [;]'l'elr11'l~1~1~Cl~'el , 

I" I 

;:J ~1 L'U~m1£J_n'el~'l~ ~ 'l 'W~1'WLij'el~1;:J ~'l1~i ~ LtOi'WL_n1 'ltOi L~~1£J LVl1flU 4.46 LL~:;;:J ~1 L'U~m1£J " , 
I " 

_n'el,J'el£JV1~ ~ 'l 'W~1'Wn1~£J n [;]'l'elr11'l;:Jn1nL~ ~'l~1 ~u.n'W[;]'el'W LVl1 flU 3.83 , 
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_~... _I'" ... .I' "I .... ~ ... 
r;)1~1~ 4.25 n1~L 1.J~tI'l..J L VltI'l.HJ~ n1~1.J~::L~UfI'l1~ L 'VI~1::',UJ (;l1UL U'!l'VI1 L U'VIU~'Ct'!l L~tlU 

fltUr;) fIl1~ r;)i~::~'l..J ~ fitl~ Am~1"l1'!l~U~::L VI fill VIti LL~::U~::L VlfIli~fI Lui 

N Mean S.D. f1'l1l-J'IUJ1EJ N Mean S.D. f1'l1l-.J'\.Il-.J1EJ 

35 4.57 0.50 

2 1;j!lvn~fI'l1l-.Jlth.! 

l.h,JEJ ~1l-.J1Tmih1'"1Hf 35 4.29 0.57 

35 4.00 0.59 

35 3.97 0.86 

5 dlmn~mTI~!ll-.JtEJ-l 

ntJ~-l~yh1""lih1'"11~ 35 3.83 0.82 

6 
35 4.14 1.03 

7 

" 35 3.77 1.11 
IIM-l~1v1tJi'l.!In!l'l.! 

35 4.26 0.74 

9 l;jmn~f1'l1l-.J-n~I'"I'I.! 

lih1'"11~~1EJ 
35 4.40 0.98 

10 r11!lfitJ1EJilml-.J 11f1~ 

V1~~~tJV1~1-l1 iifl'l1l-.J 35 4.26 0.78 

11 mTEJntJl'lmh-l 

~1l-.J1TC1~!l1""lih1'"1 

~fimnlnury .. n1~~1EJ 

35 3.77 0.88 

35 4.11 0.81 

35 4.40 0.69 

35 4.00 0.77 

35 4.23 0.73 

35 4.26 0.66 

35 3.91 0.85 

35 4.23 0.73 

35 3.83 0.95 

35 4.26 0.74 

35 4.46 0.70 

35 4.23 0.65 

35 4.09 0.66 

35 4.17 0.74 

1WlJ'1'l 4 .26 (:.J ~';j LrlJ'I:::-Jm nh:::Li1'Wrl,)l3J L Vl3JI:::~3J'lJ'El'l'\ .. nr'l~'El L1-iJ'WrlruInPlI~ Inf~I'W 

LLlJlJ'tl mr ~'lJ 'El'l eJ L~iJ ,)"ll1 n I ~ 1 'WVI'Il''l ~'El L1-iJ'W rl ruin PlI ~ In fLL~:::rl J'eJ ~'El 'W 'YilJrJ 1 eJ lh::: L~'Wil rl,)l3J 
~ !:tEl ~ \J \J 
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fi1 Vl L ~'W~1 r1'Jll-J L Vll-Jl ~'Zll-J"lJ'fl-:JVI,r-:J ~'fl L1tJ'Wr1 ru.(;] I'll 'Zl (;] f"lJ'fl-:Jll ~~L VI I'll VI tJ LL~ ~1l~~ LVI P1~-:J r1 tllf~h'W 

LLuu1JniVltVltJ1l1~~'Jl-J'fltJ1'W~~~\.nJ1nL'V11rlU 4.04 LL~~ 3.98 (;]1l-J~I~U L~'flYl'"lI~C\Jl~ltJif'fl 
'IJ 

LLUU 1J niVliJ r1'Jll-JtJ1 n~lm Vll-Jl~'Zll-J L'V11 rlU 3.46 ~1V1~UVI,r-:J~'fl L1tJ'Wr1ru.(;] P11'Zl (;]f'll'fl-:Jll~~LVI 1'1 

~-:Jr1 tllfiJrh L'U~tJ~ltJif'fl'Zl-:J'Zl Vl1 'W~I'WLLuu1Jni~iJn1n~'fll-JttJ-:JrlUn1~U~~tJ1tJ L'Vh rlU4 .37 LL~~iJ " . 

(;I,'l'':! 4.26 nl'lL mtl1.J L .yjtl1.J W~ nl'lll 'l~ LihJ fl 11 ~ L ~~1~~ ~ ~1'lHL1.J1.J1J nt-r j;lL 'U~,r.:!i'el 
L~tI'Ufl ~(;I f111~ (;If'l~ ~1.Jir fitl~ An'M1't.l'l~L 'VI f111. 'VIti LL~~1..l'i~L 'VI fIIi.:! flt tJf 

N Mean S.D. fl')1).m,..ntJ N Mean S.D. fYl1~,.uJ1tJ 

1 LL1J1JtJmX(;\~n1~ 

L~!l~LtJ-ln1Jn1~ 35 4.49 0.51 ~1n 35 4.37 0.69 ~1n 

35 4.29 0.83 ~1n 35 4.29 0.75 ~1n 

3 LL1J1JtJntX(;\~n1~4'(;\ 

L1-tJ-l~1 ~1J LU'W,T'W[;J!l'W 
35 4.14 0.77 ~1n 35 3.69 0.87 ~1n 

35 3.46 0.92 U1'Wn~1-l 35 4.06 0.73 ~1n 

5 LL1J1JtJntX(;\~n1~t)(;\ 
35 3.83 0.82 ~1n 35 3.43 0.74 U1'Wn~1-.l 

f'1"l1~lfl')1~~1 

6 LL1J1JtJntX(;\~n1~t)(;\ 
35 4.14 0.60 ~1n 35 4.06 0.68 

fl')1~Lih19 

35 4.20 0.72 ~1n 35 4.03 0.79 ~1n 

8 LL1J1JtJntX(;\~n1~t)(;\n1~ 
35 4.09 0.66 

~(;\~Lf'1~1::;lf 
35 4.14 0.69 ~1n 

9 L9YlU~f'1(n~-n1J-if!l'W 

LL~::;yhYl1tJ 35 3.97 0.95 35 3.94 0.91 
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... 
'yI1J-.l ~tl C1tJ'W'lltl-.lU r:;L VI I'll VI tJ 'yI1J-.l~tlL1tJ'W'lltl-.lUr:;LVlP1~-.l1'1 tuf 'll'1l r1tJnlr 

N Mean S.D. 1'1'J1l-Jm.ntJ N Mean S.D. 1'1'J1l-J'yIl-J1tJ 

10 t"VI[H1~nh'ru:;1'i1ml-J 
35 3.83 1.07 l-J1n 

'll'J'W~(;lj;J1l-J 
35 3.74 0.82 l-J1n 

... 
L'il~tJr'Jl-J 35 4.04 0.79 l-J1n 35 3.98 0.77 l-J1n 

1?l1J'1..:J 4 .27 tJ ~';j LrtJ'I~,x nI nh~Lij'Wrt(n~ L '\.n.J1~~~"1J'el..:J\nr..:J~'flL1t1'Wrtrnl'l Pll~ l'lf~I'W 

nlnJI L~'W'el"1J'el..:J ~ L; m'll 1 fk! ~1'W~,r..:J~'el rtrnl'lPll~ l'lfLL~ ~rtl~~'el'W 'Y'/'lJ~ 1 ~lh~Ln'Wn rt,)l~ ~ ~ L t1'W 
, ... 

Ln tI ') tl'lJ rt') 1 ~ L ~~ 1 ~~ ~"1J'el..:J ~,r..:J ~ 'el L1t1'Wrt rnl'l Pll ~ l'l f~ l'Wn 1 nJI L~'W'el"1J'el..:Jl1..:J ~ 'el..:J U J'~ LVI PlL~Wll'Y'/ 

J',)~'el~1'WJ'~~'lJ~ln L~tlnrhL'U~tI 3.68 LL~~ 3 .98 l'l1~~I~'lJ L~'el~fOllJ'rulJ'It1-if'elLL~,) 'Y'/'lJ~1 

~,r..:J~'el L1t1'W"1J'el..:JUJ'~L VI PIt VI tI n rh L'U~mlt1-if'el~..:J~ ~ 1 'W~I'W';jfinlJ'L~tI'WCl n ~'el..:J 1?l1~~~nJll~1 
" . " 

(;l1'i1.:1 4.27 n1'iL m!!'U L Vi!!'l..HJ'i n1'itJ'i::Lij'Uf'l'l1).J L 'V!).J1::'lUJ ~I'U n1'i111 L~'U'eJ"L 'U'V!,J.:Ii'eJ 

L~!!'U f'l~(;l Pl1~ (;li'i::~'U~ fi!!).J Pim~ntJ'i:: L'VI PlL'VI!! LL'i::tJ'a:: L'VI Pli.:l f'l L tJi 

N Mean S.D . 1'1'J1l-J'yIl-J1tJ N Mean S.D . 1'l')1l-J'yIl-J1tJ 

35 4.14 OA9 l-J1n 35 4.03 0.51 l-J1n 

2 nlr1ifl'l'1ltJI'i1 

1(;lnl-J hivll-JLYltltJ 
35 3.66 0.76 35 4.37 0.77 . . 

35 3.83 0.57 35 3.86 0.65 

4 
_.... .... , 
'Jfinln'lltJ'W'1l1'W 

LL~'J Lih 1" 1~~1tJ 
35 3.77 0.77 35 4.34 0.76 

5 
... ... 
l-Jnln'lltJ'Wj;JN 

ur:; L~'W hhm'W 
35 3.89 0.87 35 4.26 0.66 



6 1l1Y1tl~!::n'ElU~ 

fl')ll-J~l-J~'Wfinu 
d' 

L'W!I'In 

o 

7 "1'W'l'W 

1l1Y1tl~!::n'ElU~ 

8 1l1Y1tl~!::n'ElUvil1,x 

So< 1 d' , 
L'lJl "L'W!I~l-.llU 

X 
'lJ'W 

9 

10 ~mm'W!::-W1LL~~-.l 

N Mean S.D. fl')1l-J~l-J1U 

35 4.00 0.94 

35 3.51 0.82 

35 3.83 0.92 

35 3.31 0.76 

~'Wfl~11,x~1l-Jl~n 35 2.86 1.14 

35 3.68 0.80 
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N Mean S.D. 

35 4.03 0.89 

35 3.97 0.98 

35 4.06 0.97 

35 3.77 1.09 

35 3.09 1.36 

35 3.98 0.86 

A ru(?] fill ~ (?] f~ 1 n ~ L~ rJ 'J'll1 'k! LL~:; Al~ ~'El\.lAru(?] fill ~ (?] f~:; ~1J,r firJ ~ P1 n1j'1 L ~\.l~1 ~t!~ ~'El L1-rJ\.l 

"" r. I ~ • I ';;l 'i'. I tr, .,. J' -;;tl .... 
Aru(?]fill~ (?]~".lI'El~u~:;LYl fil LYlrJ LL~:;u~:;LYlfil'C'l~ A ~u~(?]1~~A'Jl~L~~I:;~~~1 n".ll'El~ L\.l'El~1 LL1J1J~ n~(;) 

LL~:;n1~-W1 L~\.l'El 

, So< 
o Q Q' SI Q Q QI,I .... Q 

~1 n n1~~I~'J~ A'Jl~ A (;) L ~\JLL~:;".lI'El L~\.l'El LL \.l:;L 'Vi~ L(?]~~".lI'El~~ (;)~\.l 

1) ~t!~~'El L1-rJ\.lAru(?] fill~ (?]f~~~'El~lh:;LYl fil LL Yl1JhJiHf'El LL(?]n ~1~ n\.lL \.lL~~L ,xA'Jl~!L;:'El~ 

L~Yl1nef LL~~t!~~'El ISrJ\JA ru(?] fill~ (?]f".ll'El~U~:;LYl fill YlrJL,x A'Jl~!~1 n n~I~~ A tun \.l~~lrJ1 ~'El-l 
2) ~t!~~'El ISrJ\.lAru(?]fill~ (?]f".ll'El-ll.h:;LYl fil~~ A tufl~n L~'El~1 L~'El~~:;1J1J~~n1n~~ L~\.l n1~ 

L,x Alijm~L \.l~t!-l ~'El L1-rJ\.lA ru(?] fill~ (?]f".ll'El-lU~:;LYl fil~~ A tu fl~ L ,J\.li 'k!~ n1j'ruYll~ Aru(?]fill~(?]f 

LL~t ~Yl~".lI'El-l LL1J1J'tJ n~ (;) L \.l~t!-l~'El ~rJ\.lAru(?]fill~ ~f".ll'El-lU~:;LYlfil~-lA tuhh~\.l hn~ 1 
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" , 
3) VI'l!'l~'fl iStJt.l~ru(;1 Pl1~ (;1f"lJ'fl'l1.J~~L 'Vl PI~'l ~ t1.JfiJ L il'flVl1 ~L t.l~'Jt.l"lJ'fl'l LLtJtJ 'tl n~ (;1 V) L~'WL,x 

" L~nHfLVI"J~~ t(;1m'Uv'n~Lt.l~'Jt.l"lJ'fl'l spot the mistake LL(;lLil'flVl1Lt.lVl'l!'l~'fliStJt.l~ru(;1P11~(;1f 
" "lJ'fl'l1.J~~L'Vl PI~'l ~ t1.Jf"'l~hJ~~L~tJ (;1 L vb ntJ L il'flVl1 L t.lVl'l!'l~'fl iStJt.l~ru(;1 Pl1~ (;1f"lJ'fl'l1.J~~L'Vl PI\ 'VltJ 

, " 
4) Ll'fl'l L'J n L(;1 'fl fl t.l VI 'l!'l ~'fl L1tJt.l~ ru(;1 PI 1 ~ (;1 f"lJ'fl'l1.J ~~ L'Vl PI\ 'Vl tJ"'l ~iJ L il'flVl1l.J1 n n rJ 1 L 'W 

.., dI.,. ... ....1 ~ 'i'.I .... 1 ,J'.., , 
Vlt.l'l ~'fl L~tJt.l~ nJ(;1 PI 1~ (;1~"lJ'fl'llJ~~ L 'Vl PI~'l ~ ~lJ~lJ~~l.J1 nJ~1l.J L'Vl1 L t.l'fl VI 1 LL~ ~(;1'J'fltJ 1'l"lJ'fl'l 

LLtJtJ 'tl n~ (;1 L t.lVl'l!'l ~'fl L1tJt.l~ ru(;1 Pl1 ~ (;1f"lJ'fl'l1.J~~L 'Vl PI~'l ~ t1.Jf"'l ~L~tJt.l\~~'JtJf(;1 m~-ntJ L -n1 L"'l~1 tJ 

nrJ1 L t.lVl'l!'l ~'fl iStJt.l~ru(;1 Pl1~ (;1f"lJ'fl'l1.J~~L 'Vl PI\ 'VltJ 

" " , 
5) iJ ~ 1 ~tJLil'flVl1 r;]1'l nt.lLLr;]fl1~ ~'J l.J"lJ'fl'l L il'flVl1 L~'fll.J ttJ'l LL~ ~~~'fltJ ~~l.J L Vlij'flt.lnt.l LL~ ~ • 

VI'l!'l~'fl iStJt.l~ ru(;1P11 ~ (;1f"lJ'fl'l1.J~~L 'Vl PI~'l ~ t1.Jf"'l~iJ L'U~tJL,x'Vl n-n'flYl1 tJ L~ l.J LL~ ~iJ n1 ~ L -if~'fl n1~~'flt.l • 

'flfltJ1 tJ L t.lVl'l!'l ~'fl \1.J ~'J tJ LLr;]VI'l!'l ~'fl iStJt.l~ ru(;1 PI 1 ~ (;1f"lJ'fl'l1.J~~ L'Vl PI\ 'VltJ hl iJ 

6) LLtJtJ 'tl n~ (;1 L t.lVl'l!'l~'fl ~tJt.l~ru(;1 Pl1~ (;1f"lJ'fl'l1.J~~ L 'Vl PI~'l ~ t1.JfiJ ~'J1l.Jil.J~t.lfintJ ~'J'flU1'l 

LLr;] LLtJtJ'tl mr (;1 L t.l VI'l!'l ~'fl L1tJt.l~ ru(;1 Pl1~ (;1 f"lJ'fl'l1.J~~L 'Vl PI\ 'VltJ m n Lnt.l\1.J hl L Vll.J1 ~ntJ'l!n L1tJt.l~ iJ 

J" II ~ cv.c:M q Q,'" "J' ~ J' II .... cI 

~t.l~1t.l\l.J ~'fltJ c;) Vlt.l'l~'fl L~tJt.l~ nJ(;1 Pl1~ (;1T"lJ'fl'l1.J~~ L 'Vl PI~'l ~ t1.Jfl"ll L t.l'flVl1'Vl Lilt.l~t.l ~1t.lL Vlt.ln L~tJt.l 
~ ~ 

L-n1 L"'l \~~1tJnrJ1 
" " 

7) L il'flVl1 L t.lVl'l!'l~'fl ~tJt.l~ ru(;1 Pl1~ (;1f"lJ'fl'l1.J~~L 'Vl PI~'l ~ t1.Jf~tJt.l~'fltJ nrJ 1 L il'fl VI 1 L t.lVltJ'l~'fl 

~tJt.l~ ru(;1 Pl1~ (;1f"lJ'fl'l1.J~~L 'Vl PI\ 'VltJ 

8) ~'J'fl U1'l LL~ ~LLtJtJ'tl n ~ c;) 1 t.lVltJ'l ~'fl L1tJt.l~ ru(;1 Pl1~ (;1f"1J'fl'l1.J~~L 'Vl PI~'l ~ t1.JfiJ ~'J1l.J 

LVll.J1~~l.J ntJtJn L1tJt.l\ 'VltJl.J1 n nrJ1V1tJ'l~'fl ~tJt.l~ru(;1 Pl1~ (;1f"lJ'fl'l1.J~~L'Vl PI\ 'VltJ L'fl'l 



...a 
1J'VI'VI 5 

" " , 
n1~';jr.rtH"lf~lJ dj'Wn'u';jr.rtJ~'I!~~'e)L1-tJ'WiJiln~tJ~~~~1"l3 tJ~~n1~ ~'e) (1) L~'e)~m~1 

" ~ m~ru~"lJ'e)~~'I!~~'e) L1-tJ 'W1"l ruin Pl1 ~ Inh~~tJ-n'W,rfim.J ~n 'lj'1"lJ'e)~tJ ~~ L Yl PlL Yl tJ LL~ ~tJ~~L Yl PI~~ I"l ttJf 

" , 
1 'WtJ~~ L~'W'e)~ I"ltJ ~~n'e)1J"lJ'e)~ L -n'e)~1 LL~ ~~tJ L~2.J"lJ'e)~~'I!~~'e) L1-tJ'W (2) L~'e) LmtJtJ L VltJtJi n'lj'ru~ 

" 
" ~'I!~~'e) ~tJ'Wl"lruln Pl1~ Inf~~~tJ-n'W,rfitJ2.J ~n'lj'1"lJ'e)~tJ~~LYl PlL YltJ LL~~tJ~~L Yl PI~~ I"l ttJf 1 'WtJ~~L~'W 

" , 
'e)~ I"ltJ~~n'e)tJ"lJ'e)~ L-n'e)~1 LL~~~tJ L~2.J"lJ'e)~~'I!~~'e) L1-tJ'W (3) L~'e) LmtJtJ L VltJtJ 1"l'J12.J L ~2.J1~~2.J"lJ'e)~ 

" 
" ~'I!~~'e) L1-tJ'W1"lruin Pl1~ Inh~~tJ-n'W,r fitJ2.J ~n'lj'1"lJ'e)~tJ~~L Yl PlL YltJ LL~ ~tJ~~L Yl PI~~ I"l ttJfln12.J 1"l'J12.J 

~ ~ L t1'W "lJ'e)~ ~ L~tJ'J"l! 1 '1J ~1'W~'I!~~'e) L1-tJ'WI"lruin Pl1~ InfLL~~l"ll~ ~'e)'W1"l ruin Pl1~ Inf~~~tJ,rfitJ2.J ~ n'lj'1 
," , 

n~2.J ~'J'e)th~Vll oif't 'Wn1~';jr.rtJiJ ~~lJ ~'I!~~'e) ~tJ'Wl"lruln Pl1~ Inf"lJ'e)~tJ~~LYl PlL YltJVlr.r ~~1 t~tJ~ mu'W • 

~~L~12.Jn1~~'e)'W';jYlmPl1~lnfLL~~LYll"lt'Wt~u (~~'JYl.) ~1'W'J'W 22 L~2.J ~'I!~~'e)L1-tJ'Wl"lrulnPl1~lnf 

"lJ'e)~tJ~~LYlPl~~l"lttJf~r.r~~1t~tJ~1'1!n~2.Jvi Marshall Cavendish ~'e) New Mathematics 

Counts Secondary Normal (Academic) ~1'W'J'W 5 L~2.J LL~~0,x.jf'e)~~1'Wn1~tJ~~Li1'W1"l'J12.J 

L~2.J1~~2.J"lJ'e)~~'I!~~'e)~tJ'W ~'e) ~ L~m"l!1n 1~1'W~'I!~~'e)~tJ'Wl"lrulnPl1~ InfLL~~M~~'e)'Wl"lrulnPl1~ Inf ~ .~ ~~ 

" " ~~~tJ,rfitJ2.J ~n'lj'1"lJ'e)~L YltJ ~1'W'J'W 35 1"l'W LI"l1'e)~n'e)VlH1 'Wn1~i)r.rtJiJ ~~;J 1n1~1~';j LI"l11~i~,r~~'e) 

LL~ ~tJ ~~ L Yl PI ~~ I"l ttJfLL~ ~LLtJtJtJ~~ Li1'Wm12.J L ~ 2.J 1 ~~ 2.J"lJ'e)~~,r~ ~'e) L1-tJ'Wl"l ruin Pl1 ~ Inf"lJ'e)~U~~L Yl PI 

L'Vl tJ LL~ ~u ~~ L 'Vl PI~~ I"l tu f~ 1 ~ ftJ~'e)tJ tl12.J ~ L~ tJ 'J"l! 1 '1J LL~ ~ I"ll~ ~ 'e)'W I"l ruin Pl1 ~ In fL 'W ~~ ~tJ 
" , , 

,rfitJ2.J~n'lj'1 n1~';jLI"l~1~iLmtJtJLVltJtJ,r'W'"l~u~~n'e)tJ~'JtJ-ir'e)2.J~ 3 ~'J'W ~'e) ~'J'WVl~il~.jf'e)2.J~n1~ 
" " 

" 
';j LI"l~1 ~i~,r~ ~'e) L1-tJ'Wl"l ruin Pl1 ~ Inf"lJ'e)~u~~ L'Vl PlL YltJ LL~ ~U~~L Yl PI~~ I"l tUf~1'W'e)~ l"lu~~n'e)tJ L -n'e)~1 

~'J'W~ ~'e)~.jf'e)2.J ~ n1~ LI"l~~i~u L~ 2.J"lJ'e)~~,r~~ 'e) ~tJ'Wl"lruln Pl1~ Inf"1J'e)~U~~L Yl PlL YltJ LL~~U~~LYl PI~~ I"l tuf 
" 'IJ 

"" '" I 

t~m1~~'e)~~ 'J'W;Jl.jjrjfi';j LI"l11~iL-n'e)~1 (Content Analysis) ~'J'WVl~12.J.jf'e)~ ~n1~U~~Li1'W1"l'J12.J 

L~2.J1 ~~2.J"lJ'e)~~,r~~ 'e) ~tJ'Wl"l ruin Pl1~ Inf"lJ'e)~u~~ L'Vl PlL 'VltJ LL~ ~U~~L Yl PI~ ~ I"l tufr.:n n ~ L~ m"l!1 t1J LL~ ~ 

I"ll~~'e)'Wl"lrulnPl1~lnfl.'W~~~tJ,rfitJ2.J~n~"lJ'e)~L'VltJ t~tJl-iMfi~t1~tJ~~mtJ L~LLri ~1L'il~tJ ~'e)tJ~~ L~'e) 

tJ~ffi1tJ~~ 1'Wn1~ LI"l~~i 
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'il1 n n1~~ m~1lnr'l~'El L1rJlJ~ru~Pl1'Zl ~f~~~U,rfim.J ~m~t1"lJ'El'ltl~~LVl PlL VlrJ LL~~1.h~L Vl Pl 

~'1~hH Vh1.,n~~1~'ElUml.J1'~tltl~~'Zl'lfOln1~';)r.rrJif'El 1 LL~~ if'El 2 tC;)rJ~1LLlJn~1l.Jtl~~L~lJ~l11 • ., 
Q, ..... 1 a evc:.! 

n1~'J L~~1~'" 2 l.J~~LC;)lJ C;)'1lJ 

1. i'mHu::'lI'tl.nnJ.:Ii'tl L~tI'U Fl ~ f;I Pl1~ f;li"i:: j;JU ~fitl ~ Am~1'l1 'tl.:ltl "i:: L'VI Pll'V1t1 LL~:: 

tJ"i::L'VI Pli.:lFl L tJi 

n1~';) L~ n~,xLmrJU L YlrJU~ n~ru~~ ru~ Pl1 'Zl ~h~~U,rfirJl.J ~n~1"lJ'El'ltl~~ L Vl PlL VlrJ LL~~ 
.1 ~ 'i'.I"· '?I.I <s ... ".1 ..Ii .1 ' "'':!! 
l.J~~L Vl Pl-ci'l ~ ~1.J~'il1 LL lJn'El'ElnLl.JlJ 2 l.J~~LC;)lJ ~'El 'El'l ~l.J~~n'ElU"lJ'El'l LlJ'El",1 LL~~ll.J L~l.J"lJ'El'l"'lJ'I~'El 

.,., ., 
L-W'El",1 ~tlLLUUn1~'Elfiu1m-W'El"'1 LL~~~n~ru~"lJ'El'lLLuu'tIntrc;) ~'1[;]'ElLtlll 

" 

., ." 

tl~~LVl Pl~'1 ~ ttlfih",lJc;) 1. ~ ~ ISrJlJlSrJlJ"I1'1"'l.Jc;) 41 UVl ~1 LLlJnLUlJ -DlJ,rfirJl.J~n~1iJY11 ~1lJ'JlJ 8 
" 

'" I " I II I 

UVl -DlJ,rfirJl.J~n~1iJY1 2 ~1lJ'JlJ 8 UVl -DlJ,rfirJl.J~n~1iJY1 3 ~1lJ'JlJ 9 UVl -DlJ,rfirJl.J~n~1iJY14 

~1lJ'JlJ 10 UVl ilJ,rfirJl.J~n~1iJ~ 5 ~1lJ'JlJ 6 UVl 1.lJ~1lJ"lJ'El'lWW'l~'ElL1rJlJ~ru~Pl1'Zl~f"lJ'El'l 
'" " II I 

tl~~LVlPlLVlrJ,rlJ111"'lJc;)1.~~L1rJlJlSrJlJ"I1'1"'l.JC;) 77 UVl ~1LLlJnLUlJ -DlJ,rfirJl.J~n~1iJY11 ~1lJ'JlJ 16 
" 

UVl ilJ,rfirJl.J~n~1iJ~ 2 ~1lJ'JlJ 15 UVl ilJ,rfirJl.J~n~1iJ~ 3 ~1lJ'JlJ 17 UVl ilJ,rfirJl.J~n~1iJ~ 
'" I .... I 

4 ~1lJ'JlJ 12 UVl -DlJ,rfirJl.J~n~1iJY1 5 ~1lJ'JlJ 11 UVl -DlJ,rfirJl.J~n~1iJY16 ~1lJ'JlJ 6 UVl ~1lJ'JlJ 
'" '" I II II 

UVl L -W'El'" 1"lJ 'El'l-DlJ,r firJ l.J ~ n~1 iJY1 1-3 1.lJLL[;] ~ ~~~ ~U-DlJ,rlJ [;] 1'1 rllJ~ 'I 'Zl 'El'l LYl1 tC;)rJtr'Jif'El 

~ru~ Pl1 'Zl ~ f~un n!l1.lJmr'l~'El L1rJlJ~ru~ Pl1'Zl ~f"lJ'El'lU~~L Vl PlL VlrJ LL[;]hJu~1 n!l1.lJ"',r'l~'El L1rJlJ 

~ru~Pl1'Zl~f"lJ'El'lU~~LVlPl~'1~ tuf L~ LLn Vl~~~~1lJ'JlJ Vl!l~~ n~yJ ~1lJ'JlJL;'1aD'EllJ ~1~ULL~~'El~n~l.J 

LL~~~~'Zl n1"'lJC;)n1~L;'1L~lJ ~~mPl1'Zl~f n1~1.~L"'~~~Vl1'1~ru~Pl1'Zl~f n1~LL1J~'1Vl1'1L~"lJ1~ru~ " . ., , 
LL~~Ln1~ru~';) L~~~,x ~1"'¥UL-W'El"'1Y1U~1n!l1.lJ",,r'l~'EllSrJlJf'lruj;]f'I11'Zl~f"lJreNU~~LVl f'I1~'1~ tuf LL[;]bJ 

u~n!l1.lJ",,r'l~'El~rJlJ~ru~Pl1'Zl~f"lJ'El'lU~~LVlPlLVlrJn LYirJ'I ~'El'lL~m ~'El n~yJm~Lt)lJVl1'1 

1.1 .2 n1"iri1~'Uf;I~1 ~U'lI'tl.:l L ;f'tl~1 ",,r'l~'El L1rJlJ~ru~ Pl1'Zl ~f"lJ'El'l~'1'Zl'El'l 
U~~LVl Pl'il~'Zl'EllJL;1'El"'1'il1 n~1rJLum n L ",ij'EllJrllJ LL[;]"',r'l~'El L1rJlJ~ ru~ Pl1'Zl ~f"lJ'El'l1.h~L Vl Pl~'1 ~ tuf 

, ., 
~'1 mh'J L"l1lJ L1'El'l L~"lJ rJ n n 1 ~'1 ",,r'l ~ 'El L1rJ lJ~ ru~ Pl1 'Zl ~ f"lJ 'El'l U ~~ L Vl PlL Vl tJ'il ~1. ~ LT£J lJ l.lJ-DlJ 
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,rfitJl-J ~m~t1il~ 1, 2 LL~::; 4 V1,r~~'el L~m.!rlru(;l1"11~ (;If"ll'el,nJ~::;L'VI 1"1~~ rl hJfiOl::;'l ~L~m/l 'Wi'Wl-JfitJl-J 

~m~t1il~ 3 ~'el~l1m~::;'VII~rlru(;l1"11~(;lf LL~::; n1~~lhJH' V1,r~~'el~tJ'Wrlru(;l1"11~(;lf"ll'el~th::;L'VI1"1 

1'V1 tJiOl ::;~'el (;1 LL'VI m L n'elV11 ~')'We1.n 'W'VI n ~::;~ui'W LL[;]V1,r~ ~'el ~u'Wrl ru(;l 1"11 ~ (;If"ll'el~tl ~::;L 'VI 1"1~~ rl ttl f • 
iOl::;~,)l-J n1~tl~::;tJ n (;]"lI'el~'VI n Ln'elV111.n 'WU'VI L~mn'WLL~::;'l-if L~tJ'W'l 'W.f'W,rfitJl-J ~n~il~ 3 • • 

1.1.3 'aU LL'U1..Jn1'a'£l6'U1!J L if'£l\11 ~~V1,r~~'el ~U'Wrlru(;l 1"11~ (;If"ll'el~tl~::;L'VI1"11 'VIU .. 
" , 

LL~ ::;tl~::;L'VI 1"1~~ rl ttlf;:j~,)'W"lI'el~ n1~'elfiUlm ij'elV11V1 rl~ltJ n'W ~'el n1~'elfiUIUUU1l-J rl,)Il-JV1l-JltJ 

rlru(;l 1"11~(;lf U'VI~~iOltJ~ (;l~V11'el'VI~')j'~'VI1~ rlru(;l1"11~ (;If n1mntln.JV11LL~::;~,)'elth~LLuu1Jn-X(;1 LL[;] 

~ LL(;l n [;]1~ n'W~'elV1,r~~'el L~U'Wrl ru(;l 1"11 ~ (;If"ll'el~tl~::;L'VI 1"11 'VIUiOl::;i1 ~,)'W"lI'el~U'VI~ ~iOltJ~ (;l~l-J1 n n~1 
" V1,r~~'el L~tJ'Wrl ru(;l 1"11~ (;If"ll'el~tl~::;L'VI 1"1~~ rl ttlf 'I. 'W~I'Wrl,)Il-J~::;L~U~"lI'el~~I'elfiulu,r'Wmh') 1~~1 

V1,r~~'el ~tJ'Wrlru(;l 1"11~ (;If"ll'el~tl~::;L'VI 1"1~~ rl ttlf;:j n1~'elfiUltJ~,)'W[;]1~1"l1'el~ L n'elV111~~::;L~u (;1 n ~::;-nu 

-n ~ LiOl'W L V1l-J 1 ::;~l-J LL~::;~ ItJ [;]'el n1 ~y'h rl')1l-J L -if 1 'liOl"ll'el~ ~ L~tJ'Wn ~ 1 V1,r~ ~'el L~U'Wrl ru(;l 1"11~ (;If"ll'el~ 
" 

tl~::;L'VI 1"11 'VItJ ~1'elfiultJ fOi'el'W-ifI~U1,) LL~ ::;'l-ifIlI')j'I~U1 n [;]'el rl,)ll-J L-if1 'liOl"ll'el~,rn ~U'W 

1.1.4 ~m~~"ll'£l-1LL'U'U1Jn~(;l c.J~mfl Lrl~::;-XLLuu1Jn-X(;1'\.'WV1t!~~'el~U'Wrlru(;l1"11~(;lf 
" "lI~tl~L'VI1"11'V1tJLL~::;tl~L'VII"1~~rl ttlf~ILL'Wnml-JltlLLuU LL~::;' (;1tl~~~~ m~~tJ'Wi tl~n!Jc.J~~~tl 

~tl LLUU"lI'el~ LLUU 1J n -X (;1 '\. 'WV1t!~ ~'el L~U'Wrl ru(;l 1"11~ (;l f"ll'el~ tJ~::; L'VI 1"11 'VItJ LL~::;tJ~::;L'V1 1"1 
" 

'elrh~~ltJ n1~LL~(;1~'lfiy'h n1~~~I~nn~ ~tJlllyj (;l1~1~ LLc.J'Wlllyj LLc.J'WlliJ LL~::;n1~~~iOltJV11'el'\.~ 
" "" 

" 
L V1 (;l c.J~ 'VI1~ rl ru(;l 1"11 ~ (;If V1,r~~'el L~U'Wrl ru(;l 1"11 ~ (;l f"ll'el~;1~ ~'el~tl ~::;L 'VI 1"1;:j LLUU 1J n-X (;1 'I. 'W~tl LLUU"lI'el~ . " , 

Q,Q 0 ..:::::III 

n1nL~(;1~,)fi'VIIl-Jln'VI~(;1 • 

'I. 'W V1,r~ ~'el L~tJ 'Wrl ru(;l 1"11 ~ (;l f"ll'el~tl~::; L'VI 1"11'V1 tJ;:j rl ') 1l-J UI nl-J 1 n n~ 1 LL uu1J n-X (;1 'I. 'WV1,r~ ~'el L~U'W 

rl ru(;l 1"11~ (;If"ll'el~tl~::;L'VI 1"1~~ rl ttlf Lyj~1 ::;LLUU 1J n-X (;1 'I. 'WV1,r~~'el L~U'Wrl ru(;l 1"11~ (;If"ll'el~tl~::;L 'VI 1"11 'VIu'l ~ 
" " , 

rl,)Il-J~1 ~ n I nu m::;u,)'Wn1~~ (;1'1 Lrln::;-X-n'W~~ LLUU 1J n-X ~ LlI'Wn1~tl~::;tJ n (;]L ij'elV11V1 LrltJ L~tJ'Wl-J1 'l-if 
.:.1 " • 

'I. 'Wn1~LLmiOl'VIcl'tl n.JV11 ;:j n1~'l-ifm::;u,)'Wn1~~(;1~ rl~IU nu ~,)'elth~ LL[;]LiOl'VIcl'~'l ~,rnL~tJ'Wv'iliOl::;;:j 

rl,) 1 l-J-nu-if'el'Wl-J 1 n n~1 LiOl 'VI tJ1 'W~,)'elrh~ ~,)'W"lI'el~V1,r~~'el ~U'Wrl ru(;l 1"11 ~(;lf"ll'el~tl~::;L'VI 1"1~~ rl Ltlf;:j 

LLUU1J n -X (;1~ ~ (;1iOl (;1tl ~::;~~ ~ ~1 'Wrl,) 1l-J L -if 1 'liOll-J 1 n n~ 1 LL~::; LlI'WL ~ tJ~ nl ~~~ L il'W'l ~,rn L~U 'W1~ • • 

'VIU'VI')'Wrl,)ll-J ~ ~~,)UtJ'el (;1~~1 ~ n.J1 'I. 'W~'el~,r'W1l-Jln n~In1~ 'I. ~,rn ~tJ'W~ (;1'1 Lrln::;-X.r'W~~ 
, , " 

ml-J1 ru"ll'el~ LLUU1J n-X (;1 LiJ'el,rU ml-J~I'W')'W-if'elV1'l ~,rn L~U'Wv'i1 yjU~ll1~V1,r~~'el 
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f01'J 1 ~ L.]1L/Ol ~ 1 n nrJ1, (1Jtl ~~~..:! r1 ~1t1~tl1 ~ 1~f'IJ LL'IJ'IJ~ ni (1J LtI~l!..:! ~'el L1t1t1f01 rul?1 Pl1~ l?1f"lJ'el..:! 

tl~~ L'VI PlL 'VI tI/Ol ~ij ~tl LL'IJ 'IJ n 1 ~Yi ~ /Ol-J"LL~ ~LlX L ~ l?1 ~ ~'VI1..:! f01 rul?1 Pl1 ~ l?1 f~ 1 n nrJ 1"lJ 'el..:! ~l!..:! ~'el L1t1t1 
'IJ 'IJ • 

f01 rul?1 Pl1~ l?1f"lJ'el..:!tl~~L'VI PI~..:! f01 ttlf 

f01'J 1 ~tJ 1 ~ tlL/Ol"lJ'el":! LL'IJ'IJ~ ni (1J LL'IJ'IJ~ n i c;'i LtI~l!..:!~'el L1t1t1f01 rul?1 Pl1~ l?1 f"lJ'el..:! 

tl~~L'VI PI~..:! f01 ttlfij f01'J1~tJ1~tlL/Ol~1 nnrJ1 LL'IJ'IJ~ ni(1J LtI~l!..:!~'el L1t1t1f01rul?1 Pl1~ l?1f"lJ'el..:!tl~~L'VI PlL'VIti 

ijn1~Hm1'Y~ ~tlIl1~ l?11~1..:! ~ij~~tI~'JtI..:!1~ tJ1~tlL/Ol LL'IJ'IJ~nic;'iLtI~l!":!~'elL1t1t1f01rul?1P11~l?1f 
'IJ 

"lJ'el..:!tl~~L 'VI PlL'VItlij LL[;]'fl n'lj'nYitl..:!'elr11..:! Lt1m hJ fi'eltlij~~tI~'JtI..:!1~ LVI1 

~l!..:!~'el L1tltlf01rul?1 Pl1~ l?1f"lJ'el..:!tl~~L'VIPI~..:! f01 ttlf/Ol~ij~'JtI"lJ'el":! n1n'il~tI LL'IJ'IJ~mr (1J 

~..:!~l!..:! ~'el IStltlf01 rul?1 Pl1~ l?1 f"lJ'el..:!tl~~ L'VI PlL 'VItlhl ij n1 ~L'il~tl ~1l?1'el'IJ"lJ'el":! LL'IJ'IJ ~ ni c;'i LiltlLL tI'J'VI1..:! L ~ 
"'... ~ s.-;tl "."1''' ~ "" tlm~tltl ~c;'i~mLnut1J~1 c;'i'Jtl(;ltlL'el..:! ~(1Jc;'i'JtI 

1.2. ~t1L~~"lI'el~'VI,r~~'elL"i!J'U 
" 

... 
~'J ~'VI m~~'IJ-ntl~ 1 n n rJ1 "lJ'el..:!tl ~~ L 'VI PI~..:! f01 ttlf t(1JtI~l!..:! ~'el L1t1t1f01rul?1 Pl1~ l?1f"lJ'el..:!tl ~~ L'VI PlL 'VItlLL~ ~ • 

... 
'fl(;ln~'JtI~1t1'JtI~~1~,,:!~~c;'i"lJ'el..:!tl~~L'VIPlL 'VItl [;]'eltl~~L'VI PI~..:!f01 ttlfLvl1n'IJ 2.13 : 1 

1.2.2 n~~n~miV4~~ ~l!":!~'eliStltlf01ru(;lPl1~l?1f"lJ'el..:!tl~~L'VIPlL'VItlijm~Hn~~(1J1'lj' 

~LL(;ln[;]1..:!ntlLtI~~1t11L~~ L-ntl 'IJ1..:!L~~Hm~c;'i1'lj'~"lJ1'J (10 L~~) 'IJ1..:!L~~Hn~~c;'i1'lj'~L'1!L~~~ 
II I 1.1 I 

U1m~ (12 L~~) en..:!hJL~ijm~r.r(1J~~'IJ'IJ"lJ'el..:!~n~~(1J1'lj'L~L~n'eltlntl~..:!~~c;'i LtI"lJru~VlW.r":!~'ellStltl 
... 

f01rul?1P11~l?1f"lJ'el..:!tl~~L'VIPI~":!f01ttlfijm~c;'i~~'IJ'lJm~Hn~~c;'i1'lj'LlXLiltl~"lJ1'Jmn'eltlntI~,,:!~~c;'i'VInL~~ • 

1.2.3 "lI'U1~L~~ ~l!":!~'ellStltlf01rul?1P11~l?1f"lJ'el..:!tl~~L'VIPlL'VItlLL~~tl~~L'VIPI~..:!f01 ttlf 

[;]1..:!ntlLYimL~n~'eltl ~'el 19 x 36 '1!~. LL~~ 19.5 x 36 '1!~ . 

1.2.4 "lI'U1 ~v1'li'n~~ ~l!..:!~'el L1tltlf01rul?1P11~ l?1f"lJ'el..:!tl~~L'VI PlL 'VItlLL~~tl~~L'VIPI 

~":!f01ttlfij"lJtl1c;'i 16 ~'eltl-J" LVl1ntl'VIm~~ • 
1.2.5 ,; n~cu~t1 n ~l!..:! ~'el L1tltlf01 rul?1 Pl1 ~ (;l f"1l'el..:!tl~~ L'VI PlL 'VImL~ ~th~L 'VI PI 

~..:! f01 ttl fLiltltl n~ L ~n'eltlntl 1l1~tl n"lJ'el..:!~l!..:!~'el f01rul?1 Pl1~ l?1f"lJ'el..:!tl~~L 'VI PlL 'VIti LL[;]~~L~~ij 
... 

f01'J1~ ~ ~~tlfin'IJ L ;j'el~11l1tl LtlL~~ ~~1 tl n"lJ'el..:!~l!..:!~'el L1tltlf01 ru(;l Pl1 ~ (;If"lJ'el..:!tl~~L 'VI PlL 'VItlLL[;] LL~ ~ 

L~~ LLl?1n[;]1..:!ntl ~l!":!~'ellStltlf01rul?1P11~ l?1f"lJ'el..:!tl~~L'VIPI~..:! f01 ttlfijIl1~tlmiltlIl1~ Lt1mntl [;]1..:!ntl~ 

~1l1~ tl n"lJ'el..:!~l!..:!~'el L1tltlf01ru(;l Pl1~ l?1f"lJ'el..:!tl~~L 'VI PI~..:! f01 ttlf/Ol ~ij f01'J1~ LL:n..:! LLN~1 n nrJ1tl n"lJ'el..:! 

~l!..:!~'el IStltlf01rul?1 Pl1~ l?1f"lJ'el..:!tl~~L'VI PlL'VItl 
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2. Wi n1'11.1'1::: Lij'U fl11 ~ L ~~1:::'lf~OU'£l,nnr.:li'£l L'?tI'U fI WVI Pl1'lf VI';OU'£l.:l1.1'1:::L 'VI Pll 'VIti LL~::: 

1.1 '1::: L 'VI Pli.:l fI L 1.1'; 

n1 ~ L mtlu L Yl t1U rl'J 1l-J L '\..un:;~ l-J '1J!l-.'l '\..n!-.'l ~!l L1-m.! rl rill'] Pl1 ~ I'] f'lJ!l-.'lU~:; L'Vl PlL 'Vltl LL~:; 

U~:; L'Vl PI ~ -.'l rl 'L u fi:~ tI ~ L ~ tI 'J"l! 1 ry ~ 1 'W VI'I1-.'l ~!l L1-t1 'WLL~:; rl t ~ ~!l 'Wrl ril I'] Pl1 ~ 11'] f L 'WU~:; L~ 'W~ 1 'W 
~ ~ 

Lil!lVl1 LLUU!Jntr~ LL~:;~1'Wm~,J1L~'W!l unn!Jc.J~~-.'lil 
IV ~ 'i' ..,':!/....... ... I ~ .1 

2.1 ~1'UL'U'£I~1 b~t1Jl1~~'Jl-JVI'W-.'l~!lL~t1'WrlruI']Pl1~m'lJ!l-.'llJ~:;L'VlPl b'VlmL~:;lJ~:;L'VlPl 

~-.'lrl 'Luf iJrl'J1l-J LVll-J1:;~l-J~:;~Ul-J1n LL~:;iJrhL'tl~mYhflU 4.11 LL~:; 4.17 1']1l-J~1~U 

2.2 ~1'U LL'UtieJn'l.t ~ 'L~t1Jl1~~'J l-JVI'I1-.'l~!l L1-t1'Wrl rill'] Pl1~ I'] f'lJ!l-.'lU~:;L 'Vl PlL 'VltJLL~:;U~:; L'Vl PI 

~-.'lrl'LUfiJrl'J1l-JLVll-J1:;~l-J!lth:;~Ul-J1n LL~:;iJ~1L'tl~mYhflU 4.04 LL~:; 3.98 1']1l-J~1~U 
" 

2. 3 ~1'U n1 nl1 L'lf 'U '£I 'L~t1Jl1 ~ ~'J l-JVI'I1-.'l~!l L1-t1'W rl rill'] Pl1 ~ I'] f'1l!l-.'lU~:; L'Vl PlL 'Vl mL~:; 

U~:;L'VlPl~-.'lrl'LufiJrl'J1l-JLVll-J1:;~l-J!l~~:;~Ul-J1n LL~:;iJ~1L'tl~mYhflU 3.68 LL~:; 3.98 1']1l-J~1~U 

c.J ~ n 1~';j Lrl ~1 :;i-if!ll-J~ L~ m flU n 1 ~U~:; Lil'Wrl'J 1l-J L Vll-J 1:;~ l-J'lJ!l-.'lVl'l1-.'l~!l L1-t1'Wrl rill'] Pl1~ I']f 
" 

~ 

L il!lVl1 LLUU!J ntr ~ LL~ :;m~,J1 L~'W!l hJLLl']n "h-.'l fl'W 

.. .ell. .. _~... "' .. 1 -." ~... .... .. 
VI'£I'U'VI 1 eJ ~ n 1 '11 L fI '11:::~ L lJ '1t1 'U L'VI tI 'U '£1.:1 fllJ '1::: n '£I 'U OU '£I.:I~ 'U.:I Ott '£I L '1t1 'U fI tu VI Pl1 'If VI '1OU '£1.:1 

1.1 '1::: L 'VI Pll 'VI!JLL~:::1.1'1:::L 'VI Pli.:l fI L 1.1'; 

~ 

U~:;L'VlPl~-.'lrl 'Luf LL~:;Lil!lVl1tT-.'liJ rl'J1l-JtI1 nl-J1 n n~1 m~iJ~'J'W":;1L ~c.J~m~'Vl~~!lUrl'J1l-J~1l-J1~Cl 
, ~ , 

'Vl1-.'l rl rul'] Pl1~ I']f'lJ!l-.'l'l1n ~t1'WL 'Vltl ~1 n~1U~:;L'Vl PI~-.'l rl 'Luf m~ dj'WL ~ ~1 :;m~iJ L il!lVl1Yltl1 n Ln'W LU 

Ln'Wn~1~'I1n ~t1'W~'J'WL VI '1J~:;L1-t1'Wi1~ 'kl1~:;~-.'l c.J~":;1L~'I1n L1-t1'Whl"l!!lU ~t1'WrlrilI']Pl1~ I']f L~n:; 
~t1'WLL~'J hJu~:;~u m1l-J~1 L~~ LL~:;u~:;n!lU flU rl~rlrul'] Pl1 ~ I']f'lJ!l-.'lU~:;L 'Vl PlL 'VltliJ91'W'J'W,J!ltl ~-.'l 

" 
II I I " 

~t1'WLil!lVl1Yltl1 n ri-.'liJilryVl1L 'Wm ~4' ~m~~t1'Wm~~!l'WL ~u~:;~U rl'J1l-J~1 L~~tI1 n 'W!ln91 niltT-.'l 
~ , 

~U~1ml-J1 ruL il!l VI 1L 'WVI'I1-.'l~!l ~t1'Wrl rul'] Pl1~ I']f'lJ!l-.'lu~:; L 'Vl PI~-.'l rl 'LUfYlL ~'I1n ~t1'WL1-t1'WiJ,J!ltl n~1 

VI'I1-.'l~!l L1-t1'Wrl rill'] Pl1 ~ I']f'lJ!l-.'lU~:;L 'Vl PlL'Vltl ":;1L ~u~:; L 'Vl PI~-.'l rl 'Lu fiJ m ~4' ~ m ~L1-t1'Wm~~!l'WL 'W 
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i n1j-ru::;"lJ'EI.:j n 1 J'VlUVl 'l'W n 1 J''Zl ~1.:j rl'l1 i.J L -n1 LIOl HI rlJ''ElU rl~i.JVl n L1-'El.:j i.J1 n n~ 1"lJ'EI.:jlh::;L Vl Pll VltJl Vl tJ • • 
4 CJ ~ 1.1 .c:I ..... ..... J'.J 
'1!.:jL~'WL~IOl1mE·i.J1ru"lJ'EI.:jLLUU~n~~VlUVl'l'W LL~::;~n'rtru::;L'W'EI~1Vl'Zl'El'W 

o 0 cv .k 
1.2 n1~n1'V1'U(;l~1(;l1.J".ll'£l.:JL'U'£I'VI1 

c.J~mmJ~tJuLVitJuww.:j~'ElGltJ'Wrlru,[;]Pl1'Zl[;]f"lJ'EI.:juJ'::;LVlPllVltJ~1'W'l'W 22 Lfii.JLL~::;~,r.:j~'ElGltJ'W 

rlru,[;] Pl1'Zl [;]f"lJ'EI.:jUJ'::;L Vl PI~.:j rl 'Luf~ 1'W'l'W 5 Lfi i.J yjU~1~1nLmtJU LVi tJUIOl1n1Ei.J1ruUVl GltJ'WLL~'ltl''W 

~ 1'W'l'WUVl L~tJ'WL 'W~,r.:j~ 'EI L~tJ'Wrl ru,[;] Pl1'Zl [;]f"lJ'EI.:jUJ'::;LVl Pll VltJij i.J1 n n~ 1UVl L~tJ'WL 'W~,r.:j~ 'EI L~tJ'W 
II II II I 

rl ru,[;] Pl1 'Zl [;]f"lJ'EI.:jUJ'::;L Vl PI~.:j rl'Luf l1.:jijrl'l1i.J (;] 1.:j"lJ'EI.:jmi.J1 ruUVl GltJ'W,r'W'EI11Olij 'Zl1 L ~ [;] i.J11Ol1nmJ'Vi • 
... 0 0 

~,r.:j~'EI GltJ'Wrl ru, [;] Pl1'Zl [;]f"lJ'EI.:jUJ'::;L Vl Pll VltJij mJ'LLU.:j Ltj'El~1 ~'EI.:j L mlJ 'EI'EI n dJ'W~'EI.:ju 'EltJ~~1tJ1UVl GltJ'W 

"lJ ru::;~ ~,r.:j ~ 'EI GltJ'Wrl ru,[;] Pl1'Zl [;]f"lJ'EI.:juJ'::; L Vl PI~.:j rl 'LufyjtJ1tJ1i.J~ ~~i.J'l ~~~L ~ dJ'WL1-'El.:j L ~ qj 1 'L~tJ 
... 

1l1yj J''l i.J~,r.:j ~ 'EI L~tJ'Wrl ru, [;] Pl1 'Zl [;]h'El.:jUJ'::;L Vl Pll VltJ LL~ ::;UJ'::; L Vl PI~.:j rl 'Lufij n1J'~ ~~ 1 ~U L tj'El~1 
o ... 

rlru,[;]Pl1'Zl[;]fW (;]1.:jrl'WL 'W~'EI.:j"lJ'EI.:j~1 ~Url'l1i.JtJ1n~1tJ"lJ'EI.:j Ltj'El~1 'L~tJIOl::;'Zl'El'WIOl1ntJ1n lU~1tJ LL~::;'Zl'El'W 

... ... 

'Zli.Jmn:n.:jL~'W'Zl'El.:j~'lLLUm~::;'Zli.JmJ'n1i.:j'Zl'El.:j dJ'W~'W LL(;]n1nLtJnLtj'El~1L'WmJ''Zl'El'W,r'WLL[;]n(;]1.:jrl'W 

'ElU1.:j L~'Wl~-n ~ nfi 1'l ~'EI ~,r.:j GltJ'Wrlru,[;]Pl1'Zl [;]f"lJ'EI.:jUJ'::;LVl PI~.:jrl 'LUftl''WIOl::;LLtJn L~'Elm [;]1i.J~'l-n'El~'EI.:j 

'L~tJ'Zl'El'W~'EI.:jL~mrl'WL'WJ'::;~ui'WL~mrl'WGltJ.:jlOl1nL~'EI~1~1tJl1JtJ1n L-n'W L'WJ'::;~ui'W~fitJi.JPin'rt1i'WtJ 
~ 3 IOl::;'Zl'El'W,rnGltJ'WL1-'El.:jL~"lJtJnn1i.:jLL~::;'Zl'El'W~'EI.:j~IOl1n~1tJlUtJ1nlOl'WIOluL1-'El.:j dJ'W~'W L'W"lJru::;~ 

... ... 
~,r.:j~'EI GltJ'Wrlru,[;] Pl1'Zl [;]f"lJ'EI.:jUJ'::;LVl Pll Vltlfi 'Zl'EI 'WIOl 1 n L tj'El~1~ 1tJl1JtJ1n LL(;]Lo/lfl LLU.:j Ltj'El~1'E1'E1n dJ'W 

[;]'EI'W1 LL~'lL~L'WLL(;]~::;J'::;~ui'WL~tJ'W~~1tJ1L1-'El.:jrl~::;rl'W L-n'W L1-'El.:jL~'1ItJnn1i.:jtl''W ~,r.:j~'ElL~tJ'W 
... 0 

rlru,[;]Pl1'Zl[;]h'El.:juJ'::;LVlPllVltJIOl::;LLu.:jL~,rnGltJ'Wl~GltJ'WL'W-n'W~fitJi.JPin'rt1tJVi 10 2 LL~::; 4 LiJ'W~'W 
" I I SI I 

UJ'::; L~'Wij L'EI.:j~.:j'El11Ol dJ'W~'l LLUJ'~i1.:jVi Vi 1 L ~,rn GltJ'W"lJ'EI.:jUJ'::;L Vl Pll VltJl~ GltJ'WL tj'El~1 LL(;] ~::;~'EI.:j'ElU 1.:j hi 
I 11 I " 

(;]'ElLtj'El.:jrl'W LL~::;Ln ~n1J'~i.J Ltj'El~1 Ln1Vi GltJ'WluLL~'l l1.:j~.:j'El11OlLtl'Wn1J'Vi1 L~ L~tJ L'l~1 L 'WmJ'VlUVl')'W 
... ... 

Ltj'El~1 L~ i.J n'El'WGltJ'WL tj'El~1 L ~lJ ~'ltJ LL(;],rn GltJ'W"lJ'EI.:jUJ'::;LVl PI~.:j!") 'Lufl~ GltJ'WL 'W-n'l.:j L 'l~1 L~mrl 'W~.:j 
o 0 ... 

'Zl1i.J1J'(1 (;]'EltJ'EI~ rl'l1i.Jl Ln m rl U rlru,[;] Pl1'Zl [;]f~'EI.:j,r'W11~~ 1tJn~ 1 GltJ n l~~1 GltJ'WL ~ L -n1 LIOl LL~::;UJ'J'~ 
I I I I I 

:'1 dI ~.I "'.1 ~" ~"'" ,,~ dI ~.I" ... ~ "'" Lu'WLJ''EI.:j1 Lu "lJ ru::;Vl uJ'::;L Vl PI LVltJ [;]'EI.:j mJ' L~ LJ'tJ'WLL~::;L"lJ1 LIOl~~1tJ1 LJ''EI.:j Lu ~'ltJn 'W '1!.:j"lJru::;Vl LJ'1 [;]'EI.:j 

" I '" II I 

rl'EltJVlUVl'l'WLtj'El~1 Ln 1n'El'WG-i.J'Zl'El'WLtj'Elm L ~lJ,r 'W'EI11Ol Ltl'WL 'l~1Vi UJ'::;LVl PI~.:j rl 'Lufn 1 i.:j 'Zl'El'W L ~,rn ~tJ'W 

"lJ'EI.:j L"lJ1'tJ nVi 1 LLUU 'tJ n~ ~VlUVl')'WIOl'W-n1'W1'kJ LL~'lnl~ 

tI - ~ 1.3 ~ LL1.J1.Jn1~'£Ifi1.J1t1L 'U'£I'VI1 ... ... ... 

c.J ~ n 1 J' L U~ tJ U LVi tJ U ~ 1 'W L tj 'EI ~ 1 yj U ~ 1 ~ 'l 'W U J' ::; n 'EI U "lJ 'EI.:j L tj 'EI ~ 1 L 'W ~ ,r.:j ~ 'EI L~ tJ 'W 
... ... 

rlru,[;]Pl1'Zl[;]f"lJ'EI.:jl1.:j'Zl'El.:jUJ'::;LVlPlij~.:jij 1) n1J''ElfiU1tJtltJ1i.JLL~::;rl'l1i.J~i.J1tJrlru,[;]Pl1'Zl[;]f 2) 'Zl[;]J' 
" 
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vi~'fl'Vl~~DU'Vl'Vl1..:Jl"lru[;lPl1~[;lf 3) U'Vl~~'"l11~[;l~~1'fl'Vl~~D'Vl1..:Jl"lru[;lPl1~[;lf 4) n1nLritfC1J~1LL~:; 

~'Jmh..:J LLUU 1) noX ~ L kmU..:J~'fl L1-t1l.ll"l ru[;l Pl1~ [;If"ll'fl..:J1.h:; L'Vl Pll 'Vltl,rl.l'"l:;un n!J~1l.l'Jl.l"ll'fl..:JU'Vl 
" ~~'"l11~ [;l~l-J1 n n~1 L l.l~U..:J ~'fl ~t1l.ll"lru[;l Pl1~ [;If"ll'fl..:JU~:;L 'Vl Pl~..:J l"l 'luf 'l~t1m'"l21"'..:J n1~m'h'J t)..:J ri'fll.l 

'IJ " 

I I "" I 

u~:; L'Vl Pll'Vl tI '"l:;21 ~ 1l.l'J l.lL1'fl..:J Y121 ~ 'J l.l"ll'fl..:J n1 ~'fl flU1 tI L il'fl~ 1l"l ~U"'..:J ~ ~ 'Jl.ll-J1 n n ~ 1~U..:J ~'fl L1t1l.l 

... ... 1 ~~. I" ~ J' .J", ~... ... ... 1 ~~. I ..... 
l"l ru[;l Pl1 ~ [;l~"ll'fl..:Ju~:;L'Vl Pl'Cj..:J l"l ~u~ ~~m l.l'fl~1'Vl~l.l..:J~'fl L~t1l.ll"lru[;l Pl1~ [;l~'lJ'fl..:J u~:;L 'Vl Pl'Cj..:J l"l ~u~l-J 

ii'fltln~1~u..:J~'fl L1t1l.ll"l ru[;l Pl1 ~ [;If"ll'fl..:JU~:;L 'Vl Pll 'Vltl'flth..:J-D ~ L'"ll.l~'fl~'Jl.l'lJ'fl..:JU'Vl~~'"ll1~ [;l~ ~..:J~1 L ~ 
" " 

L ~l.ll~~1~U..:J~'fl L1t1l.ll"lru[;l Pl1 ~ [;If'lJ'fl..:JU~:;L'Vl Pll'Vltl L iil.lL ~un L1t1l.lL-1f1 L'"l L~t1'J nUn1~~~'"ll1~ [;l~ 

l-J1 n n~ 1~U..:J ~'fl L1t1l.ll"l ru[;l Pl1~ [;If"ll'fl..:JU~:;L 'Vl Pl~..:J l"l'luf L ~'fl~1~ 'Jl.l"ll'fl..:J n1 ~~~'"l11~ [;l~,rl.lUUl~~1 
\J I I " " 

LUl.lLil'fl~1Y1t11 nY1~ ~ ~1 n L~1~1l-J1Hl~'fll.lL ~un ~t1l.lL -1f1 L'"ll~ LL~'JUl.lUn L1t1l.l'lJ'fl..:J Ln'"l:;21Yll.l ~1l.l . ~ 

~~ LL~:;L-1f1 L'"l L~'fl~11~~ n~..:J n~1Un ~t1l.l"ll'fl..:J1.h:;L 'Vl Pl~..:J l"l hJf LL(;]L l.l'Vl1..:J n~u nl.l,rl.l~1 nun ~t1l.l1~ 
L -1f1 L'"l LL~'J'"l :;~1 L ~ L~'fll-J'ltl..:J~'Jl.l~l.ll~tI1n LL~:;~1 L ~~ Ln ~ eJ~~l-J~'Vli~~L l.lL~'fl~1,rl.l1 (;]1..:J nu 

~U..:J~'flL1-t1l.ll"lru[;l Pl1~ [;If'lJ'fl..:J1.h:;L'Vl Pl~..:J l"l 'ltJf~l~~..:J Liil.ln1~~'fll.ln1~~~'"l11~[;l~l-J1nun LYitl..:JLL~ 
• \l " " , , 

L ~un L1t1l.lL -1f1 L'"l'ltl1l-J'lJ'fl..:J Lil'fl~1 ~~ [;l~~1l.l'J ruLL~:;~1 LLUU1) noX ~ l~ on..:J LUl.l~'Jl.lY1 L -1f1 L'"ll~~1t1 
" " 

n~1 LL~:;~1 L ~u~:;~u l"l'J1l-J~1 L~'"l L l.ln1~L1t1l.l1~~1t1n~1 'fl1'"l mh'J l~~1u~:;L'Vl Pll 'Vltl Liil.ln1~~'fll.l 

L ~ L -1f1 L'"l t)..:J LLril.l~ n LL~'fl1'"l'"l:;~ n Lnl.ll"l'J1l-J~1 LUl.l ~u..:J~'fl L1t1l.ll"l ru[;l Pl1 ~ [;If"ll'fl..:JU~:;L'Vl Pl~..:J l"l'ltJf 

" ~'Jl.lm:;~l.ln1 ~L1t1l.l~"ll'fl..:J ~ L1t1l.lul.l ~u..:J ~'fl L1t1l.ll"l ru[;l Pl1 ~ [;If'lJ'fl..:Ju~:; L 'Vl Pl~..:J l"l 'luf21 n1 ~ . "" 
H'~'fl~~~1nmntl LL~:;21n'"lm~l-J~~1~l.lL'"l L'lll.l n1~U~ru1n1~l"lru[;lPl1~ [;lf~'fl..:J L~"ll1l"lru[;l L-1f1nu 

" " , 
~"lf 1 P1 ~ u:; 'l~ tI L ~u m1t1l.l,J 1:nl.l ~ 'J l.l L~'lJ 1l"l ru[;ll-J 1 ~'fl nl.l L ~ LUl.l ~U111 Yl L U l.l~ l.l LL~ :;u~:; L~l.l Y1 

" 

, " 
un L1t1l.l ~1 L ~ Ln ~ m1l-J~1~l.lL'"l LL~:;21 LLl.l'J'Vl1..:JY1~~1 n~~1t1"'..:JU..:J Ln ~ n1~\l~run1~L l.ln1~L1t1l.l 

~u..:J~'fl L1t1l.ll"lru[;lPl1 ~ [;If"ll'fl..:Ju~:; L 'Vl Pl~..:J l"l 'luf21 ~'Jl.l"ll'fl..:J m ~L'il~t1 ~1 [;l'flU"ll'fl..:J~n-1f'fl~..:J 

~u..:J~'fl L1t1l.ll"l ru[;l Pl1~ [;If'lJ'fl..:JU~:;L'Vl Pll 'Vltll~21 m'"l~'fll~~1 LUl.lLLl.l'J'Vl1..:J L ~un L1t1l.l'lJ'fl..:JU~:;L'Vl Pl 

~..:J l"l 'luflmJ n LLntf C1J~1 ~'JtI [;ll.lL'fl..:J 'fl1'"l21 m~~'fl..:J Ej ~~'fl..:J ~ n'"ll.ll~~1 [;l'flU LL~:;Ln ~n1~L1t1l.l! LL~ 

~1 nun L1t1l.l1 'Vltl~1 LLUU 1) noX ~ ~'fl..:J ~'fl L ~ l"l~[;l~'J'"l~1'fl L'il~t1 ri'fll.l~..:J'"l:;~Y1~~..:J ~1 L ~~ rl'fltl Ln ~n1 ~ 
" " 

~t1l.l!L Yl ~1:; LUl.lm ~~1 L~ t1l.lLLUU ~'Jl.l ~~11"i' C1J~ nU~:;n1 ~~;i..:J ~'fl ~'Jl.l~ ~u L ~'fl~1 ~1..:J1~~,r..:J ~'fl 
" ~t1l.ll"lru[;l Pl1~ [;If"ll'fl..:J~..:J l"l 'luf'"l:;~~u Lil'fl~1 L ~LLriun ~t1l.lLUl.l'll'J..:J1 ~1t1 ~'fln1~~'JUtI'fl ~l"l'J1l-J! 
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" " 
L 'W~h'WIllYnJ )'~n'flU LL~ ~~ i'WL 'W'\.n1'1 ~'fl C~tI'Wlil Dl~ Pll~ ~ f'Il'fl'll1'1 Ml'll.h~L Vl Pll1'Wi'J lil'Jl~ 

LL~ n [;]1'1 n'W~ 1 n n ~1'J ~'fl~11'1~'fl ~tI'Wlil Dl~ Pll~ ~ f'Il'fl'll.h~L Vl Pl~'I1il Lufi'J n'l), Lon n ),~C;)IM'~'llI'JVl n , 
'" " 

L ~ ~ L 'W 'II ru ~ l1 U )' ~ L Vl Pl1 Vl tI i'J n 1)' Lon 11 'I n )' ~ c;) 1 M''Il1 'J LL ~ ~ n)' ~ c;) 1 ~1-1 'lI L ~ ~ ~"J 1 ~ 1 ~ vii L lX 

" 
III Vi U)'~ n 'fl U c;) hh.h ~ 'W L9 'W'fl n91 n il ~11'1 ~ 'fl L1-tI 'W Iil ru~ Pll ~ ~ f'll 'fl'l U)'~ L Vl Pl ~ 'Ilil LU f9 ~Lon 

'IJ 

IllViu)'~n'flU LLUU n'lf~'W ~'IVil1 lX L -ih n'l LL~ ~n)'~rJf'WIil'J1 ~~'WL9'll'fl'l ~ L1-tl'W1~~1 n n~1 hJ L fltl'l LL~ 
'IJ , 'IJ 

, " 
m~1 ruLL~ ~Iil ruIllVi'Il'fl'lIllViU)'~n'flUl1~1 n n~1 Lvhl1'W ~11'1 ~'fl L1-tl'Wlil ru~ Pll ~ ~f'Il'fl'lU),~L Vl PI • 

" , 
L1-tl'Wlil ru~ Pll ~ ~f'Il'fl'lu),~ L Vl Pl1 Vltll1'W9 ~Vitl1t11~Lon LVhl1~1 LU'WLL~~IlIVi ~ n9~LU'WIlIVi ~1t1"'l1 n 

'II'fl'l"'l1''I ~'I'fl'l"'l m~rJf'WIil'Jl~~'WL"'l'Il'fl'l ~ ~tI'W1~i('fltl 
, 'IJ 

1.4 LLtJtJ7Jm.r~"l'lJ,..,r-3i'elL'i!l'lJFltU~pf1tMli 

LLUU1J n,r c;)~~ 1 LL 'Wn m~"'l C;)U),~~'I r1n'l),L1-tl'W~L~tl'Jn'WL 'W~11'1 ~'fl L1-tl'Wlil Dl~ Pll~ ~f'Il'fl'l 
, 'IJ 

" 
Lliltl L1-tl'WLL~'J~1 H1 'Wn I),LLnL'"lVlUU (1)~1 L lX ml~~1 ~ (1)L 'Wn)'~u'J'Wn'l),~ c;)~ LIil),I~lf-n'W~'I'II'fl'l 

, " 
t1n ~tI'W i'J~ n~ru~LU'WLLUU1J n,rC;)l1i'J m~u'J'Wn'l),~ C;)1il~1t1~'J'fltJl'1L 'WL;j'fl~1 LL[;]i'J lil'Jl~.nUon'fl'W 

~1 n n~1 'II ru~~ LLUU 1J n,r c;) L 'W~11'1~'fl ~tI'Wlil ru~ Pll~ ~f'Il'fl'lu),~ L Vl Pl~'I1il LUft lX lil'Jl~ ~1 ~ (1) nUn1)' 

" , 
L -nlL"'l L ;j'fl~I'I1'fl'll1n ~tI'W Lc;)tlU),1 n!) LLUU 1J n,r C;)l1i'J ~ n~ru~LU'Wn1),VlUVl'J'WIil'Jl~ ~ C;)),'JUtI'fl C;)'II'fl'l 

d'fl'l~1~ L1-tl'W1u LL~'l L~'fl~IYl"'l1 )'rul LLUU1J n,r c;) L 'W~11'1~'fl L1-tl'Wlil ru~ Pll ~ ~f'Il'fl'lU),~LVl Pl1 Vltl 

" ViU~ 1 LLUU1J n,r c;) L 'W~11'1 ~'fllil Dl~ Pll ~ ~f'Il'fl'lu),~ L Vl Pl1 Vltl1 Vl tlll''Wi'J 1il'J I~YflVllti ~1 n n~I'I1'fl'l 

LLUU1J n,r c;) L 'W~11'1 ~'fl L1-tI 'Wlil ru~ Pll ~ ~f'll'fl'lU),~L Vl PI~'I1il LU f LVi n ~L"'lVlU~ til n n~1 LL~ ~i'J 
• 1 ''i' "'.....l 0 -;'1 '" 1"" ,,~ "J' ... ~ 

~~ln~~ItJ)'uLLUUn'l1 ~c;)tI'Wm)'tI'WVl~I~I),C1VllLLuu~n~c;) C;)~'fl'lL'Il1 ~"'lIil'lI~),Vi'Wf91'Wc;) ~'WU1'1 
'IJ 'IJ ~ 

~1~1),C1Vil1~ n"'l~Ln c;) ml~ Ll1'flwt.htl 1~ rJf'fl'l n1),~"'l~L1-tl'W~ ~1~fu LLuu1J n,rc;) L 'W~t1'1~'fl L1-m.! 
'" 

Iil ru~ Pll~ ~ f'Il'fl'lu),~ L Vl Pl~'I1il Luf i'J~ n~ru~LU'WLLUU 1J n,r c;)~~ lt1 LL[;]Vil~11 LU'W~ 1'W'l'W~ 1 n 

t1n L1-tl'W~ L1-tl'WLn'l'fl'l"'l Ln c;)1il'l1~ Ll1'fl~oJlt11~ LL[;]~I~fut1n L1-tl'W~ ~tI'Wtl'fl'W n1)'VilLLuu1Jmrc;) 1~ 
" " 

"'l ~~'I ~ ~ L lXi'J iii ~'IL"'l L1-tl'WL 'W~'lIll1'W[;]'fl1u ~'I11'W LLUU1J n,r c;) L 'W~11'1 ~'fl L1-tl'Wlil Dl~ Pll ~ ~f'Il'fl'l 
" , 

l.h~L Vl Pl1 Vltl LL~~U),~LVl PI~'I1il Lufl1'W U),~LVl Pl1 ~'W~n~1 n'W1~~I~I),C1 ~ c;)~'W1~ L Vi),I~LLUU 1J n,r C;)l1 

~t!'W;'W'fl~~i'J 1il'l1~ L~~I~~~ nul1n ~tI'WLU'W~1 ~ (1) 
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~'Jll-JVI'(ll nVl'(llt1'lJ'el'l~1.J LLUU'lJ'el'l LLUU 1J n"r In L1.JVI,r'l~'el L~tl1.J~ ru~ Pll~ ~f'lJ'el'l1.J~:;L Vl PlL Vltl 
" 

LL'(l:;1.J~:; L Vl PI ~ 'I ~ t 1.J fLlJ il ~ 'J 1l-J LL~ n (;] 1'1 n 1.J tI n L~ 1.J ~1.J LL U U'lJ 'el'l LL uu1J n"r In L1.J VI,r'l ~ 'el L1-tl1.J 
'IJ 

" , " 
i1'1~'el'l1.J~:;LVl PI~:;L lX,rn ~tl1.JYilL1.J~1.J LLUU'lJ'el'l n1nL~ 1n'l~fiYill-Jln~~ In ~1.J LLUU;:hU1.Jn1~1J ni1 m~:; 

'IJ • 'IJ 

Vll'1 ~ru~ Pll~ ~f1~~~~ In L ti'el'l~ 1 n LU1.JLLUU 1J n"r In~ n m:;u'J1.Jn1~~ In L1.Jn1mnif qJVll'elth'l LU1.J 

" -n1.J~'el1.J LL'(l:;,rnL1-tl1.JL~'eln1~'(l'l~'elYil YilL lX Ln lnn1n1-tl1.Jn~~n~l n1~LlJL~'(l'l~'elYil ~lV1fUL1.J 
'IJ 

~l1.J~'Jll-J,.h ~1.J L ~'lJ'el'l LLUU 1J n"r In VI,r'l ~'el L1-tl1.J~ ru~ Pll~ ~f'lJ'el'l1.J~:; L Vl PI~'1 ~ t1.Jfil ~'Jll-Jkh ~1.JL~ 

l-J 1 n n ~ 1 VI,r'l ~ 'el L1-tl1.J ~ ru~ PI 1 ~ ~ f'lJ 'el'l1.J~:; L Vl PI L Vl tI tin tI L ~ 1.J L~ ~ 1 n LL UU 1J n"r In L1.J VI,r'l ~'el L1-tl1.J 

~ ru~ Pll~ ~ f'lJ'el'l'lJ'el'l1.J~:; L Vl PI~'1 ~ t1.J fil n1~L.jf n nvJ ~1.JlllVi ~1 n'l ~ il~i1.J~'JtI'Ill-J kh~1.JL~ 
'IJ 

, , " 
L~ 'el~~ 1 ~CW 1 ~ 1l-J VI~ nVl ~M ~ n1 n1-tl1.J!LL~'J Vi U~ 1 LLUU 1J n"r In~~,r 1.Jt1f'el'lill1.J LL UU'lJ'eN 

LLUU1J n"r In~ iJ ~'Jll-JVI'(ll nVl'(llt1 L ~'elL lX,rn ~tl1.JhJ Ln In ~'Jll-J¥~ n Ln'elVlkllt1~ t1f'el'lYil LLUU 1J n"r 1n~1.J 
'IJ 'IJ 

" " LLUU Ltil-J~l ~ ni1'1~1.J LLUU'lJ'el'l LLUU 1J n"r In LL(;]'(l:;~1.J LLUU~'1L-if11.Jn1 ~r) In ~'Jll-J¥LL(;]~:;~uL~hJ LYl1 n1.J 
'IJ 'IJ 'IJ 

" ~'1,r1.J n1 ~L~'el n l1.J LL UU 'lJ'el'l LLUU 1J n"r In L lX L Vll-J 1:;~ l-J~'1 iJ ~'J 1l-J ~1 Fl qJ ~ 1 Vlfu mll-JkI 1 ~1.JL ~'lJ 'fl'l 

~n~l LLUU1J n"r ln~iJ LL(;] 1'i'J~nM~ tlntl L~'fll-Jl~~l~CWl LLUU1J n"r In L1.JVI,r'l~'el L1-tl1.J~ru~ Pll~ ~f'lJ'fl'l 

1.J~:;L Vl PlL Vltl ~ :;ViU~l LLUU 1Jn"r In L1.JVI,r'l~'fl ~tl1.J~ ru~ Pll~ ~f'lJ'el'l1.J~:;L Vl PlL Vltl LL'(l :;1.J~:; L Vl PI~'1 rI t1.Jf 

iJ~ 11.J'J 1.Jll 1 Vi 1.J ~:;n'elU Lvi 11 n 1.J LL(;]lllVi1.J ~:;n'flUL1.JVI,r'l ~'el L1-tl1.JrI ru~ Pll ~ ~ f'lJ'el'l1.J~:; L Vl PlL Vltl iJ 

r1'Jll-Jkll ~ 1.J L ~~'eltl n~l L ti'el'l~l n ~'J1.J L VI '1i LU1.JLLUU 1J n"r In~ LU1.JI'i'J~ nM~ 11lViil'lJ1.Jl In L~ n iJ~i1.J 

~'eltl 11lVi1.J~:;n'flUU1'1111Vi LU1.JlllVi tilt1 YilL lXhJ l"1'eltl ~'11n1n r1'Jll-J~1.JL ~ 
" 

~lV1fu LLUU 1J n"r In L1.JVI,r'l~'fl~tl1.J~ru~Pll~ ~f'lJ'fl'l1.J~:;LVl PI~'1 ~ t1.Jf iJ r1'Jll-Jkll~1.Jh 'fl1~~:; 

Yi lL lX,r n L1-tl1.JLn In ~'J 1l-J t1f 'fl'l n1 ~~ ~:;Yi 1 LLUU 1J n"r In L Vi~l :;LLUU 1J n"r In L1.JVI,r'l~ 'fl rI ru ~ Pll~ ~fon'fl'l 

1.J~:; L Vl PI~ 'I rI t1.J fl.jf 11lVi1.J~:;n 'flUL1.JLLUU 1J n"r In-rl 'JtI ~ 'fl r1'Jll-JVll-Jlt1'lJ'fl'l LLUU 1J n"r In Yi lL lX,r n L1-tl1.J 

~ll-Jl~Cl LojflL~ LLUU1J n"r In L~~~1.J ~ n~'1~'1iJ~ i1.J-rl'JtlL lX,rn ~tl1.JLn Inrl'Jll-J~1.JL~ L1.JLLUU1J n"r InL~l-Jl-Jln 
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LLf;] L ti'fl'l/Oj1 n ~ m~ru:;n1 ~~ (;'I~ih m':;~l11=tLL~:;~ m=tru:; 1'l'J1 a..!UI'J'll'fl'l L /OjVltJLL'1JU 1J ntr (;'11 \J 

~,r 'l ~ 'fl L1- U \J I'l ru (;11"11 ~ (;1 f'll 'fl 'l U ~:; L VlI"1L Vl U LlJ I"i 'fl U ~ 'l (;'I (;'I1'l 'J 1 a..! ~ \J 1 /OJ 1 \J '11 ru:; ~ ~,r 'l ~ 'fl L1-U \J 
" ~ , 

I'lru(;11"11~ (;1f'll'fl'lU~:;L VlI"1~'l1'l Luf,r\Jn n1~~ (;'I'JI'l~,jln ~:;(;'IlhYhh~\J1/Oj n~I~'lm/OjviI1 "'~'l (;'I (;'I 
" 

~~I'lI'l'JIa..! L -n11/Oj LLri,rn ~U\JL~a..!1 n U'flU I'l f'l~ LLUU 1J ntr (;'11 \J~,r'l ~'fl ~u\J1'l ru(;11"11~ (;1f'll'fl'lU~:;L VlI"1 

L VlU/Oj :;LL~ (;'I'l [;]'J'flth'l LL~:;~fivil~~IU n~1 L/OjVltJ~1 ",,rn ~U\Jvil 

IW£l'UvI 2 r.J ~ n1 'i1 LFI 'i1::~; n ~tu::"lI/eHI nh~ tI"lI '£1-1'VI11'-1; '£1 L~!J 'U FI ~ j;) Pl1 ~ j;) i'i:: ~'U 
u 

~ fi!J tI ~n~1"l1'£1-1tl'i::L 'VI Pit 'VI!JLL~::th::L 'VI Pli-1 FI L tli 

~~n1~~Lml::;oJ::UL~a..!'ll'fl'l~,r'l~'fl~U'U 'YiU~1 (1) I"iIL'U~U'll'fl'l91\J'J\J~,jI~,r'l~'flf;]!l 

L~a..!'ll!l'l~,r'l~'fl L1-U'U1'l ru(;11"11 ~ (;1f"lJ'fl'lU~:;L VlI"1~'l1'l Ltlfn a..! 1 n n~I~,r'l ~'fl L1-U'U1'l ru(;11"11~ (;1f'll!l'l 

U~:; L VlI"1L Vl U LLf;] dj'fl~/Oj1 ru 1 ~1\J91 \J'J \J ~,r'l~!l L1-u \J U ~:;n'flU ~'J tJLL~'J 'YiU~1 ~,r'l~!l L1-U\J 

I'lru(;11"11~ (;1f"lJ!l'lU~:;L VlI"1L VlUn~'l 22 L~a..! "lJ ru::;~~,r'l~'fl ~U\Jl'lru(;11"11~ (;1f'll!l'lU~:;L VlI"1~'l1'l Lufn 
~ 

LViu'l 5 L~a..! LL~(;'I'l1"'L~\J~1 U~::;LVlI"1LVlUH~,r'l~'fl~~lm~a..!1\Jn1~~nhI1\J~::;~ui\JL~m nl'l'Jla..! 
I I" I " 

LiJ\JLuL~Ylm/OjYiI1 "'n1~L~!la..! LU'l L i1!l~IYlL~tJ1 n L'Yi n :;n91\J'J\Ja..!1 n Ln\J LL~::;m/Ojn 1'l'J1a..!~I-n!l\J 
~ ~ ~ 

'll'fl'lLi1!l~1 L'Yi~I:;~U\J-nIa..!LU-nIa..!a..!ILlJ/Ojutr'J-n'fl1 \Ji\JL1-U'UL~mn\J ~'l,r\J m':;Vl~'J'l ~nhlfin1~ 
~ 

~'lI'l'J ~VlUVl 'J \J LI'lN ~ ~1'l n1 ~~ (;'I ~1 ~u L i1~11 'U~,r'l ~!l ~U\J1'l ru(;11"11 ~ (;1 f'll'fl'lu~:; L VlI"1L Vl tI 

(2) ~,r'l~!l ~tI\J1'l ru(;11"11~ (;1f'll!l'lU~:;LVlI"1L Vltln n1 ~ 1-if m':;(;'Ilh~ LL(;1 n f;]1'l n\J 1 \J~~1t11 
~ , 

L~a..! L'll\J UI'lL~a..!1-nm':;(;'Ilh~'llI'J UI'lL~a..!1-ifm':;(;'IlhML'1lL~~~~I(;l1~ ~'lhIL~nn1~~(;'I~:;uu 

~ 

~ (;'I~:;uu n1~1-if n~:;(;'Ilh 1 '" LiJ\J~'llI'J L~~!l\Jn'U~'l~a..! (;'IVl n L~a..! L(;'ItI~,r'l~'fl ~tI\Jl'lru(;11"11~(;1f'll!l'l • 
~ , 

U~:;LVlI"1L Vltl m~n n1~~ (;'I~:;UUm'::;(;'Ilh1 '" L~~!l\Jn\J~'l~a..! (;'I LLf;]LlJ91 LiJ'UYl ~'fl'l1-ifm':;(;'Ilh'llI'J 
, ... ':!I" .. .... I ~~. I'" , ... 0 ... ':!I" .. J' 

!ltJ1'l~\J'l ~'fl L~tI \J1'l ru(;11"11 ~ (;1 ~"lJ'fl'l u~:; L VlI"1'&-l'l1'l ~u ~ L 'Yi ~1:; 1'l1/Oj (;'IVlI ~\J'l ~'fl L~tI\J/Oj:;a..! n I'll ~'l'll\J 

vi11 '" LiJ'WJlI~:;LLri,rn ~tI\J LLf;]/Oj:;viI1 "'a..! 1 (;1~fil\J"lJ'fl'l n1~~ (;'Ivil~,r'l~'fl ~tI\JLLf;]~ :;L~a..!1n~ L~tI'l n\J .. 
~ 

(;'I LiJ\J~:;UU~:; LijtlUa..!1 n n~ 1 \J!l n/Oj1 nil~ nhru:;u n~,r'l ~'fl ~tI\J1'l ru(;11"11~ (;1f'll'fl'lU~:; L VlI"1~'l1'l Luf 
'lJ 

LL~ :;~,r'l ~'fl L1-U\J1'l ru(;11"11 ~ (;1 f'll'fl'l U ~:;L VlI"1L Vltl LiJ\JU n ~ L ~~!l\Jn\J LLf;]U n'll!l'l~,r'l~!l L1-tl\J 

I'lru(;11"11~ (;1f'll'fl'lU~:; L VlI"1~'l1'l Luf/Oj:;n 1'l'J 1 a..! LL ~'l LLN a..! 1 n n~I~,r'l~!l L1-tl\J1'l ru(;11"11~ (;1f'll!l'lU~:;L VI 1"1 

~ 

f;]1'l n'WL Vi U'l 0.5 L'1l'W~ La..! (;1 ~ LLf;]~1 nL Yl tlU n\J1 \J~ 1 \J'll!l'll'l 'J 1 a..!~'W 1 LL~ 'J,r\J ~,r'l ~'fl L1-tI \J 

I'lru(;11"11~ (;1f'll'fl'lU~:;L VlI"1~'l1'l Lufn 1'l'J1a..!~\JIa..!1 n n~ 1~,r'l~'fl ~tI\J1'l ru(;11"11~ (;1f'll!l'llh:;L VlI"1L VIti ~'l 
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~ ~ 

~:::~U-n'W LLr;]VI,r~~'flL1tJ'W~ru[;]P11~ [;]f'll'tl~lh:::LYl P11 YltILLtJ'Htl'W-n'W~::: 4 L~l-J LLtJmtl'W~ru[;]P11~[;]f 
~, ~ 

Yl'Wjl'W 2 L~l-J ~ru[;]P11~[;]fL~l-JL~l-J 2 L~l-J Vh1""iiWJIl-JVI'WltJ'tltJn~1 Vllnl-J'tl~1",,~,r'WWl1l-JVI'W1 
, ~ 

'lI'tl~VI,r~~'tl ~tJ'Wriii ~~ r;]'tl ~,)Il-JtlI1-n~ L'llWl'W VI,r~~'tlY1UI~ n~ltOJ :::ii-WIV1,rn LUI n~1'v'h 1 ""~ nyn 

1~~ltJ n~1 LLr;] L ti'tl~tOJl n~I'W,)'WL~l-J'lI'tl~VI,r~~'tl L1tJ'W~ ru[;] P11~ [;]f'll'tl~lh:::L Yl P11 YltJ1 'WLL~~ :::~'Wii 

l-Jln~IV1,r~~'tl~tJ'W~ru[;] P11~ [;]f'll'tl~lh:::LYlP1~~~ turn~ 3 L~l-J~11 ""if'tl~if'tl L~tJ1 'WtOJ ~~'lI'tl~VI,r~~'tl • 
~ 

~tJ'W~ ru[;] P11~ [;]fl1~~'tl~U~:::LYl P1hl ~1~ rl'Wl-J1 n,rn 

(4) [l1~u~:::n'tlU'lI'tl~UnVl,r~~'tl L1tJ'W~ru[;] P11~ [;]f'!'W VI,r~~'tl L1tJ'W~ ru[;] P11~ [;]f'll'tl~ 

u~::: L Yl P11 YltJ ii ~,)Il-JVI~1 nVl~ltJ LL~ :::tll~'W1tOJ n~1 ~'tlVl,r~~'tl L1tJ'W~ ru[;] P11~ [;]f'll'tl~U~:::LYl P11 YltJ 
'" II I I 

l1"~Vll-J ~ 22 L~l-JtOJ :::1-n111~u~:::n'tlUu'WunVl,r~~'tlLLr;]~:::L~l-JhJ']1 rl'W ~~111~lh:::n'tlutOJ:::~'tl~~ 
~ ~ , 

Li1'tl VI 11 'WL~l-J,r'W1 'lI ru:::Y1V1,r~~'tl ~tJ'W~ ru[;] P11~ [;]f'll'tl~u~::: L Yl P1~~ ~ tun -n111~VltJIU n'll'tl~VI,r~~'tl 
~ , 

L1tJ'W~ ru[;] P11~ [;]fl1~ 5 L~l-J LVI ij'tl'Wrl'WVIl-J ~ LLr;]tOJ:::LU~tJ'W~'lI'tl~ LLr;]~:::L~l-J1 ""r;]I~ rl'WLLYl'W n~l,) ~~ 
~ ~ 

~ ~'W'lI'tl~111~u~:::n'tlu1 'WL~ l-J,r'W VI,r~ ~'tl L1tJ'W~ ru[;] P11~ [;]f'll'tl~u~::: L Yl P1~~ ~ tufii n1~1-n11~ 

111~u~:::n'tlU~ Ltl'W~~'Wl-J1 n n~I'l1'tl~VI,r~~'tl ~tJ'W~ru[;]P11~ [;]f'll'tl~u~::: L Yl P11 YltJ 111~ii ~,)Il-J-n ~ LtOJ'W 

n~I'l1'tl~VI,r~~'tl L1tJ'W~ ru[;] P11~ [;]f'll'tl~U~:::L Yl P11 YltJ 'tl'ltOJ L~m L ti'tl~l-JltOJl nm:::~1'M~VI,r~~'tl L1tJ'W 
~ ~ ~ 

~ ru[;] P11~ [;]f'll'tl~u~::: L Yl P11 Yl tJ1-n,r'Wiil1~ n ~:::~1'M11'1! L~~ ~-W1 [;] 1 ~ ~ 11 ""111~ Ltl'W~ L~'W-n ~ LL~::: 

tll~'W1tOJtJ'tltJn~I111~u~:::n'tlu~~'tltJu'Wm:::~I'M~'lII,) VllnUI~L~l-J~1-nm:::~I'M~'lII,) ritOJ:::~11"" 
" , ~, 

L ~'Wif'tl LmtJ U L Y1tJUY1~IV1,r~ ~'tl L1tJ'W~ ru[;] P11~ [;]f'll'tl~u ~:::L Yl P1~~ ~ tuf,r'W1-nVl~ n~l-JvrY1~ n~1 LL~::: 

111~u~:::n'tlu1 'WVI,r~~'tl ~tJ'W~ ru[;] P11~ [;]f'll'tl~U~:::L Yl P1~~ ~ tu ftOJ:::ii ~,)Il-J~ :::L~tJ ~~~ n~11 'WVI,r~~'tl 

~tJ'W~ ru[;] P11~ [;]f'll'tl~U~:::LYl P11 YltJ ~~ 1 ""111~~ ~l-J-n ~LL~:::~~'W~~ ~ n~1 

(5) 'lI'W1 ~'lI'tl~~')~n'M~1 'WVI,r~~'tl~tJ'W~ru[;]P11~[;]f'll'tl~U~:::L Yl P11 YltILL~:::U~:::LYl P1~~ ~ hJf 

ii'll'WI~ 16 ~'tltJoJ LYhrl'WYlm~l-J LLr;]tOJ:::LL[;]nr;]l~rl'W~mr~~'tlL1tJ'W~ru[;]P11~[;]f'll'tl~U~:::LYlP1~~~ hJf • , , ~ 

tOJ:::iinl~1-n ~')~n'M~Ltl'W~~'W1'W'tl ntOJln~~ll1,)l1~ L~l-J ~11"" Ln ~~,)Il-Jtll~'W1tOJ ~:::~ ~[;]1 LL~:::iitOJ ~ • • 
~ 

tll~~ Ln [;] ~'tlnl~tOJ ~91'l1'tl~ ti L1tJ'W ~1 LVI [;]iJL'tl~~~~11 ""mr~~'tl L1tJ'W~ru[;] P11~ [;]f'll'tl~U~:::L Yl P1 " . 
~~ ~ tufii~u~n'Mnr~tlI1-n LVll-JI:::~l-JrlUti~tJ'W 

" " 
.,j _I'" ~~.... ... .. ..,.., ~ 

[;]'tI'U'VI 3 W~ n1'iu'i~L).J'U fl'l1 ).J LVI ).J1~~UI"lJ'tI~VI'U~·ti'tl L 'itl'Ufl CUI;'I A1~ 1;'I'i~ 1;'1\13.1 fitl).J 1"1 n~1 

"lJ'tI~U~ L'VI At 'VIti LL'a~U~L 'VI Ai~ fl Lui 
n1~u~:::d:j'Wmll-J LVll-JI:::~l-J'lI'tl~VI,r~~'tl L1tJ'W~ru[;] P11~ [;]f tOJln ~L~tJ,)'1!1 '1J ~1'WVI,r~~'tl 

~tJ'W~ru[;]P11~[;]f~I'W,)'W 5 ~'WLL~:::~~ti~'tl'W~ru[;]P11~[;]f~:::~u~mJl.J~n'MI~I'W,)'W 30 ~'W t~tJ1'W 
"" ~ 

LLuu'fjL~n:::,xu~:::n'tlu~')tJif'tll-J~ 3 ~,)'W~'tl~I'WLi1'tlVlI ~1'WLLuu1Jn,r~ LL~:::~I'Wn1~-WIL~'W'tl ~~ 
" 



120 

n 1 J'";) L~J'I:::tX n 1 J'tl J'::: Lij 'W~'J1 ~ L VI~ 1 :::~~"lJ'el'lVl'!!'l ~'el C~'£J'W~ ril[;] fill ~ [;]f"lJ'el'ltl J'::: L'VI filL 'VI£J LL~::: 

tlJ':::L 'VI fIl~'l ~ ttlf~1 n ~ L~m"1!1 '1J LL~:::~l~~'el'W1.hl n!)11il ml~ ~'el V'l ~~'el'l rl1.J r.J ~ nI J'";) L~J'I:::tf"lJ'el'l 
., ... , 

~~£J ~'el L il'elVlI 'l 'WVI'!!'l ~'el L1£J'W~ ril[;] fIll~ [;]f"lJ'el'l~'l~'el'ltlJ'::: L'VI fIlil ml~ ~ n ~'el'l L;'el~t£J'l rl'W 

LL1.J1.J 1J n-X V'l 'l 'WVI'!!'l ~'el L1£J'W~ ril[;] fill ~ [;]f"lJ'el'l~'l ~'el'ltl J':::L 'VI fIlil ~'J 1~ ~ ~~'Wfirl1.J L ~'elVlI il ~'JIl.Jm n 
., ., , 

~1£J L VI~1 :::~~ nlJ',J1 L~'W'el'!!'WVI'!!'l~'el L1£J'W~ ril[;] fIll~ [;]f"lJ'el'l~'l~'el'ltlJ' ::: L'VI fIlilJlI'l=tI~H tl n ~'el'l 
" 

on ~ L~'W LLr;lVl'!!'l~'el L!-£J'W~ril[;] fIll~ [;]f"lJ'el'ltlJ':::L 'VI fIl~'l ~ ttlfilJlI~tlJ':::n'el1.J~tll ~'W 'l~ n11V1'!!'l~'el L1£J'W 

~ril[;] fIll~ [;]f"lJ'el'ltlJ':::L 'VI fIlL'VI£J 

... ......, 
"lI'el L'lf'U'el LL 'U~~1n';l~!J 

'1l'el L'lf'U'el LL 'U~"L 'U n1'i'll1 eJ'i n1'i14'!J'1. tfi,r 
1. ~1'ULLtn.J7Jm.r(;l 

LL 1.J1.J 1J n -X V'l 'l 'WVI'!!'l ~'el L1£J'W~ ril[;] fill ~ [;] f"lJ'el'l tlJ':::L 'VI fIlL'VI £J Ln'el~ 1 LL 'Wn [;]1 ~~ ~tlJ':::~'l ~ nI J' • ., 
L1£J'W~'!!'W il ml~mnn11"lJ'el'l LL1.J1.J 1J n-XV'l 'l 'WVI'!!'l~'elL1£J'W~ril[;]fIll~ [;]f"lJ'el'ltlJ':::L'VIfIl~'l ~ ttlf t~£J'l ~ 

" ... " 
~ 'J 1 ~ ~ 1 rl'1J rl 1.J n J'::: 1.J 'J 'W n 1 J' ~ ~";) L ~ J'1 ::: tX'll 'W ~ 'l il ~ n 'l=t ru::: Lij 'W LL 1.J 1.J 1J n -X V'l ~ £J 1 n on 1.J .n 'el 'W ~ 'l 

I " I I II I 

L VI~ 1:::~ l.J rl1.J'!!n L1£J 'W~ il Yl'W JI'W~ ril[;] fill ~ [;] f~ ~ LL~::: L;'ell.J t£J'l L il'elVlI ~ ril[;] fill ~ [;] fLrJl "lJ cw:::~ 

LL1.J1.J 1J n-X ~ 'l 'WVI'!!'l~'el L1£J'W~ ril[;] fIll~ [;]f"lJ'el'ltlJ'::: L 'VI fIl~'l ~ ttlfl ~ ml~~1 rl'1J rl1.J ~'JI~ L -if1 'l~"lJ'el'l 
I " I I " 

~ L!-£J'W~1 n n11 il~ n'l=tru:::dj'WLL1.J1.J1Jn-X ~~~I£J L~'WnlJ'r11-E1 ~'l LVll.JI:::~l.J rl1.J'!!m1£J'W~ilYl'W~I'W 
" a 

... 
~ lV1f1.JJ'tl LL1.J1.J"lJ'el'l LL1.J1.J 1J n-X ~'!!'W 'j,\'!!'l ~'el L1£J 'W~ ril[;] fill ~ [;] f"lJ'el'ltlJ':::L 'VI fIl~'l ~ hHil ~'J1 ~ 

" ., 
tll ~'W 'l ~ "lJ 'el'l LL 1.J1.J 1J n -X ~ ~ 1 n n 11 VI'!!'l ~ 'el L1£J'W~ ril[;] fill ~ [;] f"lJ 'el'l tl J'::: L'VI fIlL'VI £J ~'l'!! 'W VI'!!'l ~'el L1£J'W 

~ ril[;] fill ~ [;] f"lJ 'el'l tl J'::: L'VI fIlL'VI £J ~ 'J J'tl f1.J LL1.J1.J 1J n-X V'l 'l ~il m 1 ~tll ~'W 'l ~ L ~ 'el~'l 'l ~ 'l ~'!!n L1£J'W~'W 'l ~ 
" 

LL1.J1.J 1Jn-X ~ LL~:::~'el'l nlJ'~~:::r11 LL1.J1.J 1J n-XV'l LL~ :::"l1'J£J'l 'WnlJ'~'el ~'JI~VI~I£J'l ~ L -if1 'l~ ~~'l~'W 
... 0'" d' 

2 . (;l1'Ufl1'elfltJ1m'U'el,"1 

VI'!!'l ~ 'el L1£J 'W ~ ril[;] fill ~ [;] f"lJ 'el'ltl J'::: L'VI fIl ~'l ~ t tl fil ~ 1'el fl1.J1 £J L ~'el VII ~ n 11 'j,\'!!'l ~'el L1£J'W 
., 

~ ril[;] fill ~ [;] f"lJ 'el'l tl J'::: L'VI fIlL'VI £J ~'l '!!'W VI'!!'l~ 'el L1£J'W~ ril[;] fill ~ [;]f"lJ'el'ltl J'::: L'VI filL 'VI £J~'l ~'J J'il nI J'tlf1.J 



nIT.Nm~:::Lrtk\1 
f' :'" 

»~nflt1 B~ t-,t\ k\Ln I'M ~6LUn ~n~t-~~u.fll:::6~~ ~1» ~ B~ 1 ~~ B~ fl}~L~U~6LU ~6Ulel ~~ t-fl~ 1 flBtt 

U Lrtnflt1~I1,11nlA.t-lel ~trtLulel ~ ~1 ~~ L~ 1 rtLulel ~ ~1» Unflt'6LUn ~rt~::: Lrtk\, rtLulel ~J~ ~Lkl ~t11lel 
I 

nfl~ B~t-,t\k\n ~nflt1 B~ t-,t\k\n ~ Lk\B~ 1 t-BIT.I1~ L~L~U~~~f1~~nfl~ B~t-,t\k\j\:::L6lel1 ~6 LU '9 

nB~6LUnfl~6LUI1BU:::6~JIo ~ Lrtnfl~ 11m, U B~' ~~n~~ ~6Lun ~ L~U~nLlJ ~ 

no no 
111k\L~ nB~~6lelI11k\L~JIo~~~ L!1.6 Lun ~ U u~:::~rtLulel B~' ~~~lelmflt1 11m, t-BIT.I1BU:::6 ~Jl t-B 

p • 

k\:::L6lel1 U6 LunL!J6~ Lrt~nk\LU6LUn 1....lAom U1 t-L6 ~6 LUBM. 1 nlT.u LrtlA.m LrtWn VLflBu~ rt~u 
... ~ 0 "r,f ~ 1.-1)1 

no no 
UL~~rtB~l1klHLU~I1,11I1BU:::6~ B~B~1 Lrt nrt 1W,t\k\rtLulel ~~rtB~j\:::L6lel' ~6LU~1':l n~ULrtn~'~!-

rtLulel~»~ L t-L~n~1:::6~rt~lelI1B6lel~~~f1B~flLI1~B6LUI1BU:::6~l1fl~mfl~1j\:::L6lel'~Lrtn,t\L~k\1 
" r\ It n. n. 

~rtBIT.Ln:::~IA.BM. 1 nlT.t-flU Lrtk\ ~ B~t-nk\M.LLJm lelnrt1 :::6~1':l t-BIT.~rtBIT.I1U'6LU rt6Ulel 'v 
110 rlP',f:=' "W;". 11;11' 'I 11.0 fC' 

n~t-~M.LLJ~IA.~:::6~~nfl~ U,t\t-BlT.tnfl~6LU~ ~fluf!.B~ 1 nflt1 U,t\I1,11 rt~Lrtk\ 1 rtLulel 
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