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Abstract 

The purposes of this research were to 1) develop instructional package by using K-W-D-L 

teaching technique in solving welding Mathematics problems for vocational students with an efficiency of 

80/80, 2) compare the achievement of learning by the instructional package by using K-W-D-L teaching 

technique in solving welding Mathematics problems for vocational students, and 3) study satisfaction of 

the students on the instructional package by using K-W-D-L teaching technique in solving welding 

Mathematics problems for vocational students. 

The sample consisted of 24 vocational students, studying in the second year at Phitsanulok 

Technical College, derived by purposive sampling. The instruments used in this study were the 

instructional package by using K-W-D-L teaching technique in solving welding Mathematics problems, 

the multi-choice achievement test, and a 5-rating scale satisfaction questionnaire. The data were 

analyzed by percentage, mean, standard deviation, and t-test. 

The study showed that 1) the created instructional package by using K-W-D-L teaching 

technique in solving welding Mathematics problems for vocational students had an efficiency of 

83.19/85.25, meeting the standard· criteria, 2) the achievement of the students after applying the 

instructional package was higher than before at statistically significant level of 0.05, and the overall 

satisfaction of the students on learning by the instructiongl package was at a high level with the mean of 

4.34. 
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1-1 L 1tJ'U. ffl'U.mnlJ-1 1 rJ1m1:JJ L "Ji1 L\J 1 'U.L 
• 'IJ 

EJm U'U. 5"U. ') 
'IJ • 

L -ri"U. 'Yl1-1 i.n EJU111 EJ-1 r11-1 i.u1Mrnr.f 
q q q cu q 

1. EJ1Jn111J11t11 t1 1 t1 1 ru 
q cu q Q,l 

Lflum1 1 iL e.J-1m111-1vr'U,;j1'U, 1 tl L 
'IJ .. 'IJ 

2. h1 'Un11U1::n eJ1Jfl\ln1111n11L1tJ'U"ll 1tJ'ULU'Un 11 
q q cu q 

1 'U 'UiJ '1.11 i fl 'U. tJ1:: n e.J u fl\1 n1111 :JJ f11 £_, 1 n n11 'J 
• 'IJ 

t!L'il Vn:: 1 'U, i e.J-1 L1tJ'U m lK fl-1 
q q cu 
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illth'lfl (2540 : 120) 4 
' 

1. am11U"J"JllltJ tJlm 
' ' . 

1 -riltJ rm , , 
2. n nJjaJ b L l! 'U, 1 i 1tJu f) 1J . . ' . , 
L -riu 1 

' , ' 
3. 11 uu 1 i 

q " " 

a.Jl"Jtl Till LL<iln fll"ii L uu nl"JL 1vu , , ' 
1 u 11 L 1vu 'Ill 1 i 1tJunll u1 m h yj-fe:J aJ"JJ , 

4. u 1n L 1vua 
q q ,. c:u cu 

1 "Ji'l.ffuL1vmh::n . , 
"JllJnl"Ji'YltJn"J::"iillJ i'Ylll 1 'Yl"Jllf'IU Jl1yj 

' ' , 
3 u"J::L!l'Yl 

' ' ' 
'U, U"J::n f)l.J nl"J1Jjj tlllJ 'lJ<il 'U.LLUl..li<il n"ii nJjaJL u un aJ 1 mli'lll1a n aJ ci f) lJ nl"J 

lit q Ql q q 

, 
(2550 : 52 - 53) 

q <u cu q q 

EJamuu 3 u"J::L!l'Yl 

1. 1tJu -fll1::n amhu11m tJ"JJ a.Jm L 
q q cu cu q 

1 'II\ ru b 1 i'YlnTI'U. "lil h 1 'U.L 
q v q cu .u q cu 

mnu 1 um"J"1J m m 1 ii<i!L"iiud.Jifu L 1 um1 
' ' , 

Bfiu1 tJ"1J 1 £Jiil.J L L 1iil11i'l.!m1vu nu1imnifu 1<11tJ a 1 u 
, , , :.J 'U 

m"JL1tJwi'l "l 
' , "' 

u i'<11 L "'il u iTI"JU'Yl nTiu '1111armn 
q q q q 

2. 

ci f) lJ ") L n 
q q q q q q 

1 UL 1<11 tJ 1 i'l.!n L1tJuii1am 1 'lJL um"J • 

3. 'lJ<il m"JL 1tJwf'lltJUTITI Lan<ii!llyj L uu'lJ<ii 
q q '\1 q q 

m"JL 1tJu L uu "JltJl..ITITI iil 'l.!n L Ml'\1\1 m1 e:J.J , ' , 
TlllaJ h"JJ e:J.J<ii'U.beJ.J fll-;J"ii::L1tJu L1£Ju'lll1m1vu 

' ' 
Till a..! L "Ji1 hnuL deJ'IIIli'lJlL 
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4.3 nTH'Hl" • 
... .. .. .., ., A .-0 I .., "' ... .J' 

'll"tHJJfl (2540: 115) • 
1. fi fl ffeJ'U 1 El.J 

cu cu q '\J 

2. fl1 ElU'VI m r.J\11\.l,L U'Un11rl1'VI LL 'U, 1'Y11.Jn11L 1 i nu 
'IJ 

3. LiieJ'V\1 ff11:: 
'IJ 'IJ 

n11:lJn11L 1rJUn11ffeJ'ULLU1JnGi :lJ LLI:1::11 r.J1Jflfl tlU1:: ff.JflL ir.JVHl • • • 
4. 1:1 El.Jm::u1um1 'tiuri 11 r.J.J1U 

n11fl 'Ufll1 El\1 n11L fl ffElU LL 6) 
'IJ 

m1n1 'VI L n rn'vhh:: TIJlTV'l ff1 m1nm::rh r.1 m1u1:: 'V'l tl n11:JJ 

Q..-' .cl 

2 flEl 
'IJ 

n) 'V'ltl m rts.J 1 ifi11h:: TIJl1'V'l 
' 

"llEl·:m1::u1um1Luu E1 Luu E2 m11h::LiJu 

'V'l tl n1111 rtEl.J fi El m 11h:: m rtEl.J .Jlh::n ElU i1 r.J'V'l tl El r.J'VI r.1 mh.J 

L 1rm11 m::u1um1"1.1 11ff1:lJ11tli.JLn Gi:lJ eJ'u i.iLLri 
'IJ • 

"1.1) m 11l 1:: d1u 'V'l tl n11mf u ri'1 r.1 fi Elm n.h:: Lii u 'V'l fdj u n11 
• 

1h:: i:JJr]'Ylnrn.J m1L El.J 1 uL ii'El'V\1 1 r.1 
'IJ 

L 1 u1:: nn1 n L n 'ti n1'VI 
' 'IJ ' tf'::, 'i,l t;' I I d 

E1/E2 = 90/90 'VI:lJ1r.Jfl11:lJ11L:lJEJ 
' ' ' ""d ,cl "" 0 ,::::!!1 'i.'d 0 ,cl ,d 

L 1 tl 'UL 1 m 1ffEl 'ULW1 m U 1 rJ'lJ El \l L 1 rJ U m U 1 1:1 rJ'lJ El.J fl:: LL U U 'Y1 
'IJ ' 'IJ 

1 tl'U 'Y1 n fl'Uff1 :JJ11tl rl1 LLUU U Li rJ 90 % LL ffEl1J'VI L 1 rJ U 
'IJ ' 

90% tiuLEl\l 
'IJ ' 

(2543 : 43) 6) 
q q q q 

Elm11 i.J1Ui.Jti' 

1. .... (Job Card) 
'IJ 'IJ 'IJ 'IJ 

ffJl1'V'l'lJ El.J 1 iffE1Wum11 El.J 1lu fin m1ffEl'U 
'IJ 

:J.J'VI :lJ1 rJ'lJ El.JU'Yl L U :J.J'V\ :lJ1 rJ L ir.J'V'l tl n11:lJ'lJ El\l 1 r.J'U 11 rJ L 5 rJ 
q q q q cu 

L n 1JL it El 'V11l"lf1 LL 'U, L ii 'U, n11:lJ LL m U1:: ff1J El 'U, 

fl1 LL u::tbm11 1rJUn11ffEJ'U LEI n ff11eJ1.J yt ElU1::n El1Jn11fl'UWJ1 

2. un1::u1um1ffEl'U. m 1 i 

L 'VI m::ff:JJnu L dEJ'VI1i"lf1 1 u1lu finm1ffElu 
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3. VJ1e:JtJJ"::: f:h'l erL1tJu Vi 
'U 

2 tJJ":::b!l'Yl 
'U 'U 'U 

L u uer \lfl1 e:J 1J \11 n tl.J fi'tJJ"::: n EJ1Ji.J n 'V-I tJ 
'U • 

"l 

1. Lm.Jfri'l.J'lJ L tllVJm u • • 
\! i.tJ bJ 1 • • • 

2. fiiimn 1iLU'Ufll1fLL\l\11 Un11 1 
\1 '\1 q q 'tl " 

L tnrl1J 

Clo. .... a 
1tJU 

'U 'U 

4. tJ1:::n tJJ"l 1 • 

5. tJ'lJe:J\1 tJJ"l 

\!::: 1 u \11.-JtJJ"::: n e:J man mJ"L 1u u u 1 u 1tJ'lJ EJ.J1u fl111lf 1ml u 
'U 'U 

1 

ilf'lu1 LL'lJllllrn (2551 : 10- 12) • 

. ' &ill 0::::.. d .o::!( .Q. 1 C1o. IV .:::11 .... &::>. 6"' 

1. VJmrJm 
• 'U 

2. mnuii..J • 
L 1 ti'U l'Yl tJl f'll 

'U • 

3. f111i'LL\l.J 1 umJ"tJfiu1in\ln111l 1 mm:::tb 

1 um1L 1uu e:J.Jum1uu 
'U • 

4. Vimuii..J L 
'U 'U • 

5. unTn1uuf VJ m uii..J f'lJ e:J.JL ttEJVJ11 um.b u 
'U • 'U 

I .:::::f Q..oo 0 

• 'U 

6. L 1 i 'V\m uii..JJ":: u:: L 1 un111.Jfiu1ln\ln111l 1 tJ'lJ 

7. n\ln111Jn11L1rm[luwu1tJ VJlJltJel\1 

s. mJluii.J 
q q q q 

9. VJmuii.J 

uwu 1 tJn11L1uu 1 
• 
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4.4 \'ian 1:" nTH'Hl'U • 
L&nlrnrf (2538: 178) 

• 
1. 

2. LJl'V\111 
• 

A fi' 1 Cl...<' .J t.-' 

4. 

5. 
• 

6. EJ 
'IJ 

7. • 
8. tb'l111i 

" 
(2532 : 119) L<ifbff'UEJ • 

"J.J.t'U\91 t\91 m.b LElllrri::uu 1 u '1 Luu 
• • • 

10 .ffu\91EJU • • • 
1. n1'VI'U\9l'VIm\91'\.-uJ Luuwun tll"lfl 'VI1mLuu 

'IJ 

2. n1'VIU\9l'VItb r.mliffEJU EJ EJmuu mb tJnliffEJU t\91 tJ11i::m rn 

1 'VI1EJ 1 
'IJ 'IJ 

3. T<i! tlrl1'VI'U<il11i::ff1Jn1"j"Dl,l 'UWU.l muu 

4. EJ.J 1 'IK ffEJ<ilfl tf tJmiL 

'IK1 L T<i!<i! ffi11 LL u ffl"j":: L vim uut.m l'Yll.J 1 umi,)<il L 
• v 

fffl 'U 1 rf fffl <il fl tf El Ml 'U 

5. rll'VI 'U<ill <il bl 11i:: fll rf fffl<ilfl tf rllJ'VI..,l b --1 L U 'U';J <il11i:: fl L11 fi fl 'ULLtfl 
• • 

L 11 tJULUU-;J q&i flU 'l "JJ n rn-rlwq&imi1l • • 
6. rll'V\'U\91 n-;Jnii1JnliL tl'U 1 'IK tf LU'U • 

LL Ul'Yll.J 1 eJ 
• 

"lfu \91 El1Jfl1bl11J Lii tl'U.fn'l"' fl.J'Yll.Jl'Yl tllf'!l ff\9lf 

7. rll'VI'U<il 1 ii.J • 
wq&inii1l t\91 tJ 1 imiffeJuuuu v:ieJ 1 'VI tJ 

'IJ 

LLtfl L<ifL 11 tl'U 'l"'b] &imi1l ll'V11fl 
'IJ 

8. lff\91 
• • 'IJ 

Lri 'VI 'U llLU'U 
'IJ 

'lin e:1u tb 'l11'Yl <il 'VI111J:: 



16 

9. L 11"1l'<ilm".lREJu 
• • 

1 um".lffEJU eJ.J n1'VIU<il L L<il 
'IJ 

'IJ 'IJ • 

10. n1".ll i"ll'<ilnl".lReJ'U "n<ilnTlREl'U rn-rf 
• • • 

l R1111".lml1L1.J 1£Ju 
'IJ • 

Rimf :I.Jflfi1 (2550 : 53 - 55) LRuEJiu<i!EJUm1Rf1.J"n<iln';ln11:uLi 11 iu<i!EJU 
• 'IJ • 

I I I 
Cl.o' .c:ll o A Ao o Q..oo A 

"lJ'U<il eJ'U 'Y1 1 nl'V\ 'U<il L ".leJ\1 L El'Y11"If<il n11ReJ 'U e:Jl';J';J:; nl'V\ 'U<il <ill :I.J'V\ ff<il1'V\ ".le:J 
• 'IJ 

n1'VIU<il m1i<il [j e:J £J';J::1fueJ EJ\IL ifEJ'V11i-n1 
'IJ 

eJ\In11 1 i"n<ilnl".lffeJ'U tfu ') n11LLU.J L if'm L eJ"n<iln11ReJ'UL • • 

2 rl1'V\'U<il'V\:I.J1<i!'VIa.i Lif'e:J'V\1 e:J1';Jrl1'V\'U<i!LU'U'V\:I.J1<il 
'IJ 

R'V\ i'Yl :I.Jf111 :1.1 L 'V\111::R:I.J 
'IJ 

3 i<il'VI'!.b£Jm1ReJU 1 £J 1 u 'V\'U1 r.J'V\rt\1 ') ';1:: 1 iL L rh h1 
f11".lVi';J11lli1LlfL 'VI m::R:I.Jrlll'Jr.J L 1£Ju 

4 ') 

ff::<il1 n uri m1L 1£Ju f LL'ii 1 mn".l111::n eJmh EJ [j eJ rn 
'IJ 

4-6iEJ 
., ' 

-liu<i! EJU fi 5 £J EJ\Irl1'VIU<ilL'I-fi<ilL';JUl1';J:: 

1'1-f Un L1£JUL !'.1 ff11111tl ff11.J'VI inm".lLL 'U EJ:: l ".l • 
6 • • • 

'IJ 

iu<ileJ'U 7 rl1'V\U<iln';ln".l".l:I.Jn11L1£Ju • 
L 'U1'Y11\11 EJn 'V\:I.J1 r.Jii\1 

L-ri'U n11'Ylln';Jn11:1.J<i11:1.JU<il1fi1i\l 

n11'Yl<i!ReJU m1<ilf1Ufi1m:I.J rn1Lii£JU1l1t-! 
... ' 

"JJu<iJ e:J'U fi 8 rll'V\ 'U<il LLUU1.J1:: fl\1 El eJnLLUU1.J1:: 1 <il'l\1 rlU 

L<il £J 1 im1RflU LLUU Ln rn-rf (m'li<il Ln au i. "1J) • 
u l<iltltb::R.Jfl L<il ui.a.iiin11'!.llhlLtl1£JuL fi£Junuf1u5u) L 

• 'IJ 

'VI n';Jn11:1.J111 L1£JufeJ rJ L 1£Ju tl r.JU 1£Ju fm :I.J1._<il n1l1::R\Ifl 
'IJ • 

9 
• • 'IJ 

nl".lRe:J'U iu Lri EJ <il 1 L L 1£Jufa £J f111i<il '!.tL 'VI 'U 

LLr.Jn e:J e:Jn LUU'VI:I.J1<il'VIa.i1 eJ'U '!.tl L fl'VI1m1:um\l 
'IJ 



b b 

1 "£ 

b b b 

.. ... t t 1 
b b 

t 1 . 
b 

'fll G ... 1 

G (unJ lEW!) 

1,H 'ti.G L'j;t.tLUrl (lnO AJ_L) l7-ti.'G 

fll (, G (6U!lS9l IBlU9WdOI91\90) 
" b 

G fll G tfll 
b 

'11. 1 G p1 

b 

s·v 
b 

II. 1J!11 l.'!.ftri._ff1::1!!11 I.'G!!! 

U1 rT.rT.11 UG G.tLU 1.tLU ft.t!.U ... 
b 

I.'G t UG .. !.LUI.'G 
b b 

ll t U ... t:J .. G U L' ... Lft 

" b fb ro ID b 

1lloti.'G 1 

(, 
b b 

G !J1 f 'ti.G ... 17. 
' ' " b 

!.'tl.rl!. ,.. "' 
I.'G u-1rl G p1::1!!11 W G 

"' 
l.'rl 1 G tru ... 

ro b ID 

'tl.,!b '11.\J1 U lfo fl1 ... 1 
b 

t 1ft ... 1!! 1 

G rl t:lnl I.'U.N:G!.M. '11.rl!. 1 I.' I!! 0 U. .... .... .... .... JO' .... I .... J:" "'"tt 

" ' " 

b 

rl ... ... 

jtll.rl1 ::tftllo t UU t 1.t.LU'I1. trl Gfri. 1rT.rl 1::.t. 'tl.b} 1 
b 

ft 1 ::t:J11J. t !.LU'tl. t ft G Lft 1!.LU ft!.!..U II. 
b 

1J.tf11 qtnG 1ft 
" ' ' 
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9.-'d CV .d. A 1 d t-' CV 6"' 

2 f'lEJ (m::ulumj) . 
EJ.Jm::u-mmjLU'U E1 L uu 

E2 (Transitional Behavior) 

(Process) 

L jl (j1 tl.J1'U."1J EJ.Jn nljU n1J1i\11'U j1 tll.Jflfl 
, oct dJ "' 

5'" .J1'U. EJU'VIm 1.1 L 

ir.JLJ.Jfl Ylj'V\:IJl.Jfi' (2556 : 7-19) E 

J'" 
85/85 'VI1EJ 90/90 L'Ji'U 75/75 

Ln EJ.J"il1.J EJ1"il n i.l'Lnu 

5 L'li'U. 90/90 85.5/85.5 

ir.JLJ.Jfl Ylj'VI:IJl.Jfi' (2556 7-19) 

Uj:: Tifl1YI"lJ fl"i)nJj:IJ u l fl"il nJj:IJ L U'U.nljUj::rl'Ufl llill1YI"1J El.J 
• • • 

n"il nJj:IJl1 EJ mfuff.J L 'VI Yl'Ut:.J EJ EJ n m L u "U.-;lTu. l'U:IJ1 n EJU nljYJ 
q cu cu q 

3 
• 

1 . 1 : 1 1 flU 

3 

ufmh.J 1 mJn LL 'U. 'U. n EJ.J LLlJlJ r.Jld'"il::; f)::; LL 'U L n rn"l'f • 
:1..11 m]1 um n 

2 . 1 : 10 6- 10 flU . 
u1un EJu T11u 1 1 um11df1:::LL'" u . 

"'-=' .J" 
"1J EJ.J m jr.J'U"il::: L W:IJ"ll'U. 

3 . 1 : 100 

30 - 40 flU Tl1'U.l rn LJ.Jnum ru<rl 
• 

ll'VI EJ.JTl1'U.l rn un1"1J LJ.J 
• 

.... .! "" 5.1 11li'Vi ll1 ehHHHUH]'tHiYl1\l nTH "HI 'I-\ 

,o:::t () A 1 I CV At;' .d .d. .d A 

EJljtJ l"l!lj1nlj (2542 : 143) flEJ 

'J 
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fll1:JJ L1hm1L u u 

'U • 

(2556: 19) l11.Jn11L1r.Julll1 . "' 

"1nfll1:JJffll1mh fll1:JJL"lhh m1'1t1Luli 
'U 

fl:: LL u u :JJ m rJ 1 aci1.J 
'll 

a i:JJt"]l1fitn.Jm1L1r.Ju r.Jn.J c.l'L1r.Ju 
• 'U 

'\J 

'J EJn 1u 

Ltti'-;nn 1j i:JJt"]l1TIY11.J n11L1rm ij i3Jn":: 1 iLL1J1Jl1 (:.,1 i:JJ tll1 n" 
l11.Jn11L1r.Ju 

c( ... J A I a... d_ .c( 

5. 2 u\J u '):;: ml1Jf13J u 'YI fi'YHI GHHHH'f 3J f) 't1 fi't11 \J n T'H 

m1rf (2544 : 23) 

L1r.Jmtu ii EJ.Jflu1::n EJumnm r.Je:J ci1.J i.J!ii 

1. b h.J L1rm 
• 

a.... cv 6' a_., a..... Q.tr' a .., a 
1r.JU 

'U 

2. c.l' r.J Ell r.J 
q '\.1 q q q 

'IJ 'U 'll '\J 

1 U El.J c.l' fi11:JJLEJ1 hJ U WU ilLLU1l fill :JJ i:JJvru l'fnu 
'U 

CV Afi::. .,!' 

3. L-riu L'V'lf'l 
• 'IJ 'll 

Ell r.J m1fum1-rl1m 1 Ufi1EJUflf1 . ... ... 

'IJ • 

1 

.., &::>. Cl.o< Q.; Cit. ..,&!! .d Q..t 

4. 
'IJ .. 'IJ 

i.Jfi:JJnu u 

'ii1.JU1::L EJ.Jfl1e:Juflfl 1 uu1u 
'IJ 
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'Yl1\lnTJL1rJULLUMHJn qj ') :lJ 

tl i1ltl'YlfiYl1\lnTH1rJU tl\l 
• 'IJ 

n11L 1 itb 1 eJ\lilmrJ 
'IJ'IJ 

(Bloom 
'IJ 

1976) t! i11tl'Ylfitn\l m1L 1vu 11 

u1:::n v 
A .... t.; A. d ,:; -=' 

1. 'VIm vm fll1:1J rJ"ll tl\l Ci L 1rJU'lr\l 
'IJ 'IJ 

u1:::n vm1 eJ\l r-TL 1vu 
"" 'IJ 

2. 1 
• 'IJ 'IJ 

m1 L1vuftmj 1:::mm11L1vu 
'IJ 

'IJ 'IJ 'IJ 

vi\ln t! t!\lvlU1:::n t!U t! Ci i:w tl'Ylfi.-
• "' 

'Yl1\ln11L 1vu 'VIm 1 C-l i:l..ltl'Ylfi'Y11\ln11L 1vu 

1vu 
'IJ'IJ 'IJ 

6. l'YIAiu•tnT'H'ftl'I-UllJU K-W-0-L 

(2547 : 52-53) K-W-D-L • 
4 

" 
1. 

'IJ 

1.1 'YlU 'Yll Ufll1 rln11 rJ n UL t!\l L 1 rJ U:IJ1 l 
'IJ "' 

'Yl'U, 1<Jfnm:1Jun L 1vu 1 i jl:IJ t!Ufl1tl111 

1.2 ium1vu 'Yl11U 
• 'IJ • 

1.3 

2 . dt!'VI11 

2.1 h'Yl i rlUUn L 1vu 1 iun L1vu 
'IJ v 

h'Yl ... K-W-D-L i\ld 

K (What we know) L11ft!::L1 
'IJ 

W (What we want to know) 
'IJ 

D (What we do to find out) L11Yi1eJ:::h t!ci1\lh 

L (What we learned) 
'IJ 



21 

2.2 rJnTmll,runL1rJu. 
::.J • '11 

"J ill:: 4 - 5 K-W-0-L 

3 . 

3.1 "J ill:: 4- 5 • • • 
LLill:: 

1u.tlmu.m1rngu."J 
'11 

... ..t 
tl11>1"1J'U. 

4 . .ffu.tl1tlum 1rJu.LLill ::tl1:: ill • 
4.1 

.., '\1 

4.2 m1u1i.tl1i 
'11 '11 '11 

m1tmL ';) 'Yl cl' 1 n LLuu tlfl u tl1::-;J1 u 1 rJ ., 

L fltl1:: 11 
• 

1'-n11 (2548 : 165) K-W-0-L 

1 U.n11LLnl ";J'Yl 
Q,.;.J' 

4 

" 1. iu.u1 

1.1 
'11 

1.3 
..t 1 0 2. "lJ'U.tlfl'U.l 

2.1 1ltl'U.fl h'Yl cl't! .... it!m1rJu. 
'11 ., 

K-W-0-l i>1d' 

K (What we know) 
'11 

W (What we want to know) 
'IJ 

LLI.'l::11>1 ";J'Yl ., 

o (What we do to find out) .... 

L (What we learned) mLLill::1XnL1rJu.1111tl1Un11LLnt!""'nm1 
'11 • ., 
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2.2 u n l l uun :IJ r.J r.Jfl"lfl f) tJ ll tJ n11ll u .J un b r.J 'U, 
;..J • 'U 

"J 4 - 5 flu K-W-D-L 

3. 
'U 

l1J'Yl rJU..,qj'VI1fl tll"lf L ') 

4. .ffuf{1U1J'Yl L L rh G{EJ1Jtl"l::-;l1'VI 'ii.l u 
q 

iim1oriEJ:IJ LG{1mrl eJUm 111 L i1 11J 

(Ogle, 1986, ei1.Jii.J1u 1"1511 2554 : 130) 

L1tJUn11G{EJUL 'Ylfliifl K-W-0-L iu 'Ylfliifl KWL 

uuYru;nu liufiEJUn L El.J iif1l1:1J G{1 :IJ11rl1 iW11Ei1mi eJ ... 
1 m1<ii1L EJU KWL 

• 
K-W-0-L 1J::"lh U l'Yl1.J 1 El1J"JJ ')'1l1n 

iu 1l1nliUG{1:1J11riU1:1J1 h1 'Ylfliifl K-W-0-L El'Un11 
'U 

o d A o ,J, 
4 "JJU 'Il.JL'Ylfl'Ufl K-W-0-L :IJ11l1nfl1tl1:1J'Yll1 

1. (What we Know) K: L11fEJ::h 
'U 

2. (What we Want to know) W: L111fi'eJ.Jn11{ !fi'EJ.Jn11'Yl111Je:J::h 
'U 

3. (What we Do) 0: L11'Yhe:J::h 

4. (What we Learned) L: 3 
'U 

Vl:IJW11ldm G{"JJ'Vh.J (2548 : 16) L'Ylfliifl K-W-0-L 
• 

n1lm1:1J .. W 4 fie:J 

1. K (What we Know) L11fEJ::h 
'U 

2. W (What we Want to Know) L111fi'El.Jn11f !fi'e:J.Jn11'Yl111Je:J::h 
'U 

3. D (What we do to Find Out) L11'YhEJ::11 e:Jci1.JL1 

4. L (What we Learned) 
'U 

(2550 : 55 - 56) L'Ylfliifl K-W-0-L 

r.J 4 fi El 

1. K (What we Know) 
'U 

2. W (What we Want to Know) L111fi'eJ.Jn11f !fi'EJ.Jn11'Yl111JeJ::L1 
'U 

3. 0 (What we do to Find Out) l11'Yhe:J::11 e:Jci1.Jh 

4. L (What we Learned) 
'U 
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fi'<ilm J":llnTn1rJ'U.n1JffflU m::-:U1'U.n1J 
q 'U 

1Lml::iK l vi fl m.h.JLUU J::uudjwffu<iieJU 
'U 'U 

" 
4 i'U.<ilfl'U. 

1. K (What we Know) 
'U 

2. W (What we Want to Know) 
'U 

3. D (What we do to Find Out) 

4. L (What we Learned) 
q 'U 

7. 

7.1 

(2539 : 5) 1iml:U'VI:IJ1Lil1 nJ::-:1J1'U.n1Ji.J.Joff 
'U 

r.J <ii'VI1EJ f1 Ell<il r.J El iJJ::uu i.JUm :u 
• 

1f-n liJJ:lif<ii'!! (2541 : 4) 

l1 1J1mrn eJ'U.iU 'U q 

El.J f1 f1 <il1:ll n!J m 1.1 El.J i1 fl 

fl rnff:uu1i"JJ EJ.J u 6J l vi m.b"JJ 1"111 umJi<i! h EJ 1<il EJ 1 r.J 
q 'U 

l uul n rn"Yffl rnll1'V'4"1J EJ.J 'V'4fe:J "lJ EJ.Jm 
q qJ q qJ 

ITlJ.J u1"'1 (2542 : 256-257) • 
Ell'<il l uumJ1<il1 rn mJ1<ilm1 :u 

• 
Ll11 fl11:llnl1.J fl11:1Jff.J J1m!n u1:1Jl<i!J 

'U q 

J::-:i1JL"ll'TJU"'qjqj1 

il'<Uu1mu1'!'Yln .. (2543 : 15) 

u1m rn 1 'U.n1Jrl1'VI'U.<i!T"ll djui1 iru :IJ'VI:lll Ll bb 'Yl'U.fl 
q 

1<il r.1 Ln rn"¥1 El 1<il eJ 

'VIl.JV41U"ll' (2545 36) 1if111:1J'VI:IJ1Lin1Jl<i!l1 

i1 l iqJ in tJ 1 e:Ju i. "lJ EJ n !l l n rn"¥1 EJ 1<il e1 l vi fl Ll 'Y1 u -,]1 u 1 u 'VI1 fl 
" 

fl rnlll'V"-l"lJ EJ.Jfl rnff:uu1i"JJ 'VI 1m 6J l "liu u 1m!n"JJEJ.J 
q q q qq q 

l<ilrl m1:u-.l,1ffUh"lJEl.Jb'VI<ilnlJrn 
q q q 
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\llnfi111JlUJ1 ll 
' 

GJ 

3 bbG'l:: 

1Jl <ildl b fi El eJ nm\l::b rn 'V11e:Jfl EJ.Jfl 1e:J fl rnGfll u1\ 
' ' ' ' .., 

7.2 

Gflliln (2541 : 3- 4) 

6J 

1 ' .J 
<i1 fJ lll.J'VIU.J 

rl11.J (2542 : 257) 
' 

e:Jn1::u1um11 6J bUUb UG'l:: 
'IJ 

(2543 : 15) n111h::LiimH'HUUnj::lJ1Un1j 

1 Unlji<iJ e:J.J eJ th.Jii'VILfmnrn9fL 1<il 
' ' 

(2545 : 38) nljt.h::biiUbUUnj::1J1Un1j 

nl'VIU<il flrnliil (Worth or Value) (Data) bbG'l::bnrn9lmj 
' 'IJ 

(Criteria) 

1. 

2. 
' .J'o,_.. d 0,... I .J' 

3. (Indicators) 

4. bnrnorf (Criteria) 

5. -iJe:JlJG'l (Data) 
'IJ 

6. (Judgement or Decision) 

nl1Uj::biiu bUUm::lJ1Unlji<iJ rnliiT'l.l e:J.J 
' ' 

., fi ll1Jrl1J L n ll El.Jlb-iJ J 'IJ 

n1jbrl1Jj11Jj11Ji eJ 11 G'l n d b 'VI 1m::ufl LLG'l::fl rnLfn -u q q q 

6) 

7.3 n'i::U1'l-\ na a n1"iL m'iaf:J'l-\ 

(2548 : 287) 

flj 
q q -u cu 

" 
nj::1J1Un1j 6 i'u<iie:JU 



l§I.Al§W11§1M.LU!ll::t:m 1§1U11§1§ 

l"b l"b 

1LU't1.1 1 1 I.AI1L'G fT.fJ Lj:t 't1.G l§l§tU 1Ji-1 tLU't1.LN'l t':l 
b 

G 't1.fl.1 m ,. ,. 
b 

qA.::W lllLG L'...,t::llil.fJ LLJ't1.!j1::tf1G 11LU t::l t':l11...,l§::J:.,:t 1 tLU 1 I§ Jl1LU G 
b l"b 

't1....,11llll'f't1.1 L'G 11LUt::lt':l't1.!j1::t[1tLU !§....,!§ ·g 

L'GL'LG 
"" " l"b l"b l"b 

1 L'Gt 't1. 
----"'"1:1 ,. --f'"' .,. f" f'"' f=" .... .., 

l"b l"b b 

..... U.LJ1::tf1LW 11 1§1 G!!-,.1§1 lfo::t::l11 G lJ!rt: U 
' ,. ' 
h .., b b b b 

'11.[} UfJ»LG fJ 1§1[1.11.1.1 UL',P f11 L'@ LfJttl1::lllrt: U't1.[} 1 
,. ' 

b b 

fJ LfJUI1tLUL'G 1fJ LfJUI11LUL'G t::l Lt '11.[} 1U_!b11...,U lfJ 1fJ LfJUI1 
b 1'\ lb f\ n. 

1t::lrt: ·s 
1 

"" b 

:::w:t £ 
l"b b l"b 

i'tG ,.fT.itltl1l1f11 LtJ.1} npu LlllL'!Jiil. L'G t::l rt: G ,fT. 
l"b l"b 

rt: ltl1l1f11 LtJ. 't1.G t::lrt: G,fT.rt: ltl1l1111} ·p 

l§IAI11111 'tl.fl., I.ALJ1::t[1fJ Lt::l L'G 1tLUt::l t':ll§...,lllo WG l1M. 
b 

L'& UG 11 G ... rr. ::LM. m:::mHU...,t::l!Ji.ALI1::1[1 
l"b l"b l"b 

·c 
r.. " .. ,. 

U 1 ::t::J11 rt:UU ti.G £1 fJ U::t[1rt:tW 1 L'l'J 
I I .... I I 

1::t::J11 

... 1.1.1 G 11LUfJ l IT.fJ Lrt: 

t....,I.ArJ Lrt: I§ f1111LUtl.[} 1!2-ti....,IT. l1 ::tf1 ·z: ' ,. ,. l"b 

1G t::ll§M.LLJ 
o I o..P '\ 

l"b 

1 1 L'L,f11 1 
b 

rt:UU l1l 11 G't1. [} G rr. .. L' ::t[11§ lllLr--1 11 L'Jlti.,.U L't::l U 't1....,U rt: ,. ,. 

1 1 (snqeiiAS 8SJn08) 
l"b l"b l"b 

1 U G1 LG 1 L 1§1 1't1.G ..... 
l"b l"b b 

ti...,Urt: 't1.t':lnb'LULU't1.[} 1!2-'t1...,fT. tl. rt_ywnr--1.1.::1 .. . 
"' ,. 

!2-L' ..... !J'tl.G l§'tl.jl.::t::J t::l t':l't1.!J1 :!1[1t LU't1.li1:!WL'G fT.t§fJ g 1 fJ Lt 
"' ,. 

sz: 
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7.4 

lh::lll'Yl"l.. mj.J a amuu 2 lllJlJ El 
q 

.... "" .. umnuu'Yl, 2538 : 11) 

1. (Norm Referenced Measurement) 
q q 

l yt a LU1tJlJL U U 
q q 

.d Q...l A 0 ' ,c( IV I .J'.d 
a m.J wmu rJ"lJ 

q q q 

') .. (Achievement) lUU 
1 q 

ij Ell L -rlu e:Jn 
'IJ q q 

anml El.J 
'IJ 

Percentile Rank ') 

L vt a i.tl 

lblJlJ l1tJUL UUfhU 1 ru 'j.j, 'j.j, 
q 

El.JUn L fll1 dhu a.Jun L a.J 
'IJ 

i a 

2. (Criterion Referenced Measurement) 

L vt EJ.J u 'J L n i. l"l m tJ 
q q q 

i.ll a.Jtbfi::LL u u i.tlLtl1uu l ri rmnu 
• q 

uuu 

uu rJ"l.. L yt iml'Yllf 
q q q 

m i.ll vt a 1 "lfL u U"LL a.J 
q q 

n1u n L 1uu rh"Ji a a.Jn.J Ln Llfi a--J1 1rm 111 t.1 
cu q q 

q 

fhiui'u"lJ 
q 'IJ 

tJ"lJ a.Ji a ui.1l1-rlL ff1fl ru a.J L -li £Jui a m 11 L LLfl::";J t.1 
"' q q 

. . 
a,... ,&::111 ,ell a,... tl "" "'"' 7.5 nmtm::1lu\ILA'lu\lllu'ltotun:: 

ij 1 a 11 1 ij a 11 
'IJ 'IJ 

'IJ • 'IJ 
' ., 

ri fl Lf rn:: i.J it 

(Validity) 
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2. (Reliability) VlmrJn.J 

··,h f'ie:J 

mn u uEJm 

3. 1.h::R'Yllf1ll'\Al (Efficiency) 'VImtln.J fl1111 1 i 

4. (Objectivity) 'VImrJn.J 3 fie:J • 
4.1 

4.2 1 ifl::u u 

4.3 

5. (Fair) 'VI111tltl.J • • 
m 111 LU Le:Jn1 L rl.J 1 oni. 'VI1'1Al1U Lm e:JUL n.J 

'IJ 

6. f11mmi1 rJ (Exemplary) 'VIm tftl.J rJ 1 i e:J mn 
q 

e:J mnr'h nTd uuf11m11 rh 1 hmnifu 
'IJ 
o d aa o ca..-

7. L (Specification) 'VIm tffl.J LLUU'Yl L 

d d dcu .c:::\ .d • o 

8. (Searching) 'VImtJm 
'IJ 

<Jiil<J 
'U "' 

IV ,dl 1 t.l .c:IIIU a 
9. (Difficulty) 'VImtlfl.J 

"1i t1 mn 1l! L 'VIm:: 
'IJ 

1m 1 iL L fi rJUT11111 EJ.J 
o o d a a 

10. (Discrimination) 'VImtlfl.J 

Lri.J e:JU e:J mh-.1 ti ufi e:J e:JUfln 
'IJ 

0.,.. d d t,-1 

8. \11'"'l,-,Uf1LOU'l'!lih1 

.. (2544 : 

K-W-D-L El i11b]'Yllfl e:J.Jun 

4 1iL K-W-D-L 

4 'il1U1U 2 50 flU 
q • 

t1 e:J.JUn L 'VI i.J fl 
"' "' 

iL K-W-D-L 
'U "' 
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m 0.05 '!!'m1mt.Yhv'l EJ 1<llu 1 iL 

K-W-0-L 

vniu LLrJlllJl'U, (2549 : 

K-W-0-L El r.J&l iml'YlTI' 'U,nl1Lm''l\Jmf1Truvni"1l'l W.llll LL-TI.J LL 1 .J 

'll EJ.Jl u1:: &l'il1n n11 1 iL 'Ylf!Uf! . 
m1i<lln11L 1uwfuuu K-W-0-L iJfi1 &l\J1nn11L 1lJ'U,LL lJlJU n n11L u1uu L fi LllJ 

.. " . Q.;' d IV I Q...l I d_a..,.. 0 a.,. d. Q...l 

&1 fl 'Yl1i'Yll.J n11L 1 L!WlJEJ.J'U,n 'Yl.J 2 n &lllll &1 LL<il n <ill.Jn'U,EJL/1-J lJ'U,L/ f! ru'Yl1::<ilu 0.05 . "' 
El h'll Eln11 1 iL 'Ylf!Ufln11i<llnl1L1LI'U, fLLlJlJ K-W-0-L El UL 'U, 

. . 
.d( Ciil CV Q...r d. .C:::.. I ca,... .C::. 

L El'U,L 1 1L/'U, 1<ill m 'Ylfl'U,fl TAl 1ll!nlJ L 'Ylfl'U,fl K-W-0-L 'lJ El.J 

rn<ilf'l1 1) 'Ylf'ILLUU L 

fl1i1fll1llfm13J L "lh h LA rnnum1UL 'Ylf'!LL&l::m1i<llm1L1rmfmn.ff'U, 2) 1 'U, 

TAl illlrllJL'Ylf!Ufl K-W-0-L 

L-1iLI'U,LLr.J'U,nl1i<llm1L1Littf TAl 11llrllJL'Ylf!Ufl K-W-0-L 3) miJ 

L ll n11UL 'Ylf'!LLUlJL ElWliJ lJ L El'U,L fl 'U, 1 1-J L 1LI'U, 

TAl il:JJrllJL'Ylf!Ufl K-W-0-L mm::num1 

rn<ilf'll f 4) r.J &1 nl'JL 1Li'U, iL EJ.J'!!'m1LI'U,.ff'U, 3 

um 6 ri EJ'U,LL&l:::'VI m 'Ylf!Ufl T AI illlrllJ L 'Ylf!Ufl 

K-W-0-L .05 LL&l::: 5) 1<llLI 

Q..t oC\1 '1.1 1 Cl.-' Cl( "'"' A I Cl-ot A 

'JL/'U,l 'VI'U,<ill 1L/'U, 1<ill m mmf! TAl 1l:JJnlJ L 'Ylf!'U,f! K-W-0-L 

.. (2550 : ci EJ) tl1tJm fi 

L 1uwil'iJ'Yl L 1 &11'1J EJ.Jum1£J'U,.ff'U, U1:::n:JJ U 4 n11L 1£J'U, 

L'Ylf!Ufl K-W-0-L r.J&ln11ii£J'V'l1Jl1 1) r.J&ln11L1£J'U,f 

h 'Yl rn<ilm L l &11'll El.JUnL 4 i<lln11L1£J'U, £J 
.C::. Q...r d. ..... I Ll 1 d_Q..# 0 (L; A.Ad. 

L 'Ylfl'U,fl K-W-0-L 1£J'U,1<i11l!Lm1 L/1-J:lJ'U,tJ 
"' 

.05 1<ll £J r.J &1 n11L 1£Ju i1 \J'Yl rfu""'ru'VI1fl ru<llf'll L1&11 "1.1 El.JUnL 1£J'U, .ff'U, U1:: n 
. " d. Q..,<o .c::ll .... '1,;' ,Q, I Q.;' d. ..... a,.... .ell Q..l 

4 'Yl\J<iln11L 1£J'U, m 'Ylf!Ufl K-W-0-L 1£J'U, 'J<i113JLm 1 2) 'U,nL 1£J'U,"1l''U, 

4 K-W-0-L 

111-Jf! rn1 urumau (2553 : U'Ylfl<il cieJ) L fi £JU r.J&l illfl'YlTI .. . "' 
'Yl1.Jm1t1£J'U, h'Ylrfu""'ru'VI1m1u1n &lu f'lrn 'VI11 "lleJ.J 

um 3 1<ll £Jhirrm1unu""'qj'VIl<il13J.ff'U,<il EJ'U,"ll El.J 1 'V'l&l m 

nuL 'Ylf!Ufl K-W-0-L r.Jt1n11ii£J r.J&l i:JJfl'YlTIY11.Jn11L1£J'U, 'VI i.J emL1LI 'U, 
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El 0.05 uiil:: Eln11L1ml.iim1 :JJ LLt;m 

nuEJ o.o5 Lbtl::m1:JJ um1unu .... ru'V11 LliLL'llmh\lnu 

(2554 : 
' '\J 

K-W-0-L hmfu...,ru'V\1 El El 'U.n11LbrlU...,ill'VI1 

3 

1) um1LLnu .... m 'Yifliifl 

K-W-0-L hmfU...,lli'V\1 a 3 

ci1\l£iuLJ .o1 2) 
'\J 

'YI1\lmil'llf'l1 EJ\lum 1LJu m 'Yifliifl K-W-0-L hmfu .... qj'V\1 a m1 

L -R\l L iui1 Lll"ll a\lun L 3 EJU ci1\l ii 
'\J 

.o1 3) .... 

Lib 'Yifliifl K-W-0-L hmfU...,blJ'V\1 a Ll1"lJ El\l 

3 60 .01 
'\J 

4) fll1:JJ m 'Yifliif"l 

K-W-0-L hmfu .... 3 

60 .o1 
'\J 

ElU1l1 (2554 : U'Yifl'llciEJ) 
• 

1iL'Yifliifl K-W-D-L hm1Lm'hmfu .... 
'\J 

Ul1 n1 m 1b 1LJ U f£i1h:: 84.29/83.04 
'\J '\J 

u1LJ1J b ri LIU i:JJ rj 'YITI;.n \l n11L 1LJu 1 'U.n11LLnl ';] 'YI rf U .... qj'VI1'YI1 \l fl rn'llf'!l eJ\lUn L 1 Ll u 

1 'Yifliifl K-W-0-L m>1::m1 
'\J 

1LJu fuuuun &! n; a\lun L1LJu LJU LJ 
'\J '\J 

b 'Yifliifl K-W-0-L i.'Hf:JJr]'YITI;a\l a ci1\l £i 
'\J '\J 

ULJ .05 LJ 
- '\J '\J 

L'Yifliifl K-W-0-L K-W-0-L £i1::<f1Ufll1:JJ 
'\J 

'\J • 

(2554 : U'YIT1'llcia) 
'\J 

.. (STAD) 1'llmUUb'Yifliifl K-W-0-L 
• 

flrn'llf'l1 "lJ 6 

1) 

.. (STAD) 1'llmUUL'Yifliifl K-W-0-L 
'\J • '\J 

n11 b 1LJu fLLUU i:JJr]'YITI .. (ST AD) El ci1\l£iULJ lli'Y11\l .01 
'\J • 

2) fll1:JJ 1 a\!Un L1LJu 
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thumn\l .o1 3) 

iJ J:..J tJ n ffiJ'V'·I"'u 1f 1uu f 2 iifnu1:::iuwr: JJ :I.Jlifi'Yll\l n11L \l 

Elfl1l:IJ :I.Jl1fl1 1 qJ 

.o5 

(2555 : 

1 K-W-D-L 

L1t.Ju 1) 11il 
a ...., tt=aff' , a A tr A .:a. ...,. 

K-W-0-L JJfl::LL U itJUfl L ifJ\l "ll'\l 
q 

i1 m tf\l L 

ri mH1tJUEl .05 2) tJ 1 

q 

ri El'UL1tJUfJ .05 3) um1vu L1t.JU tJ 1 f 
,d Q..o .:II 1 4:=1 fi' .d. A t.-' 

LLUU K-W-0-L LifJ\l 
q 

L1vu11il rJ .05 

(2555 : 
q 

K-W-D-L 

3 1) 

El\JUn 3 ll 1vu 'Yl 
I Q..o tt=& I oC( a.,. Q I a.,.. I d Q..oo 0 Q..oo tt=&A l=i Q...;" 

11JJnU L 'Ylfltl.fl K-W-0-L n fJUL L 

0.01 3 

11JJrlU L 'Ylfli'ifl K-W-D-L 1ufll'VI11JJEJci1 tl. 1::iumn 

4 

LLUU 'Ylfli'if1 K-W-0-L fLLUU11 JJ:i1m 'Ylf1i'if1 

STAD 111Jfl1JL'Ylf1i'if1 K-W-D-L 1) 

um1vu 4 'Ylfli'if1 

K-W-D-L STAD 11:l..lflUL'Ylfli'if1 K-W-D-L 

nu 2) EJ h'll 4 
cv t-o a "'' cv tt=a Q....l a v 

'Ylf1tl.fl K-W-0-L 1tJU1LLUU 

11JJiieJL'Ylf1Uf1 STAD 11:JJrlUL'Ylfli'if1 K-W-D-L 
q 
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um'Ylv\l (2557 : (STAO) 
' 

MRICAP 1lllrl1Jb'Ylr'l'Ufl K-W-0-L 
'U 

.d I A ca.,.. oC:If 1 1 Q..oo A ... 

b'll'fJJJ 1) (STAO) 
• 

f'.I11.Jbb1J1J n11b 'UU1J1J MRICAP ill! rl1Jb 'Ylflii.fl K-W-0-L l'll'1 f'.l1 
'U 

'1"11Jl1 mn 2) 
'U ' 

ii1.J1::ff'YlTI1ll'V'I (84. 75187.80) 3) 1 u 
• 

nue:J o.5 4) e:J h"JJ e:J\l 1l1'V'I1lJJ e:J ci1 u 1::11"1u 
v 'U 'U 

4) fu1e:J.J11.JuuunTn um 1 u 
' 'U 'U 

.... "" 
' 

(2557 : 
' 

mi1.J"ru'VI1 6 
v ' 

K-W-0-L 
'U 'U 

'1"11J11 fl::u u f'.I"IJ v\l 1 um1bbnL';J'Yl cl'1.J .... e:J'lun L1rm 

n11-;J .... f'.!Limflii.fl K-W-0-L iif11b rhnu 31.33 
'U 

fl11lJ 1 'Un11bbnL-;JmE.rru'V\1'Yl1\lfl e:J\lUn L1rm i'bb1J1J 
v 'U 

1.J .... ru'VIl'Yll\l fl rn<?Jm e:J\lUn b 1m4 n11lln11b1 f'.I'U flli1 f'.l b 'Ylfl ii.f! K-W-0-L 
v 'U 

.o5 
'U 'U v 

(2559 : 
'U 

b'Ylflii.fl K-W-0-L b l.'ll\l"IJ e:J\l"li e:J b]'Ylfi;,n\ln11b m1n 1 'U 
'U 

5 1) um1f'.lu 

5 r.flii.fl K-W-0-L 
'U 'U 

n11 in b 1tJuaJTirJJJ M1U 5 1f'.lu fnuu1.J n e:J rur.1.J 
'U v 

1::iu .05 2) 5 K-W-0-L 
'U 

m1n 1 5 
'U 

1rJu fLLuu1.Jn eJ ci1'1 iiuf'.l .o5 3) e:J e:Jm1 
'U v 

K-W-0-L 5 
'U 'U 

e:J ci1 u '1.1.J 
'U 

'll'El, (Shaw, Chessin Price, Beardain, 1997, Abstract) 

4 cl'1.J .... ru'V\1fl f'.l 1 il 'Ylflii.f! K-W-0-L 
\.1 \J q Ql 

Lb 1 u 1 '1.1.J 'Yl El \l El \1, n 1J u n b 1 f'J 'U bb tf l u 1 l.'l '1.1.J f'J 1J b fi f'J 1J n 1J u n b 1 f'J 'U b f'J 'U tl n 

l.'l n1 11-;J"f'..l '1"11J 11 u m 1 f'.l u d1JJ n JJ u nL-;J 'Yl cl' lJ .... ru'V\1 fl rn<?J f'll <?J f'.l 1 il 'Yl fl iifl K-W-0-L 
' v 
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:!Jl'Hl L 1j El1J tJ L5 tJ :lJl n nll 'UEJ mn n dun L 1tJ'U "ii 'Yl rJ 1J'ru'V\l , ., 

tJ 1-ffl'YlflUfl K-W-0-L .... 

(Witherspoon, 1996 : 625) 4 LLUU 
'IJ 

KWL-Pius, DRTA (Directed Reading Think Activity) 
'IJ 

4 LL1J1J 

L -ll1 h 1 1r.Ju 4 LLuu :lJ 
'IJ 

L -ll1 h L 1"ii1 4 LL1J1J , 
b (Quiocho, 1997: 450- 455) 

fll11JL"JJ1 hL ifv'VI1UJ"::L1l'Yll"ll'lnl1 KWL 

L "JJ1 1"iJ 1 
'U 

,::f A a,.. ,A ...,._, A 

"ii1nnlWinM1 LL 'UlfllilLn tJln1Jnld"L J"tJ'UJ"IilltJL K-W-0-L 
'IJ 

tJT'Ji 'UUJ"::L 'I'WI i , 
L K-W-D-L ') 1 'UJ"l LLnl"ii'Yl rJU ..... qj'VIl 

L Y'Jm:t1 1u 1 nnfu th 1 
'U 'IJ 

mJ"L tJ i11vruinu 1 uL EJ rf.Jwu'i1 
'U ., 



. 
"" U'tl'tl 3 

A-'=l 0 A. A. a.,. 

• 
"lJ El.JUn EJnTH 1vu l"lf1fl L 1 iL 1vu fLL1J1J K-W-0-L 

'IJ . ., 
.c:f .c:f d. fLoo' ..ct...:::lll o A Q..oo Q...t .::::1: 

:!111 El L n tJl L 'U 

1. • 
2. 

3 . EJUn11ffi'1.J EJ.J ii EJ ozr1 um1iiv 

4. itum1iiv 

5. 
'IJ 

.- ... 
6. 

'IJ 

1. 

1.1 1h::ozr1m 

1 'Yl rn L 'Yl f1 t n t n ff1 't! n .J1 Ufl rn::n n:11 n1 1n11 EJT1h Hl 
' q 

d A .cl iiCII A A f>'t .d. Q...t,g. 

2103 - 2009 

2 2559 "il1u1u 24 flU 

1.2 n :!Jil El rJ1.J um1uu 1::iuth::mf'IUV1Jml"lf1'1f'Y'I L :!1 • 
1m.n • • 

' ' ,d A .,::f .Q .cl A A 6'1 d 

n1:: 'Yl1l" f'l n .J 'Yl:: L u v u L 1 tJ u 1"lf1 f1 f'l1 L "lfEJ :!1 ff1"lf1 2103 2009 

2 2559 "il1u1u 24 flU (Random 

Sampling) 

A A fi't .d. Q.;A Cl,...l .J" 
2.1 2103 - 2009 

• 'IJ 

111mm 
Cl,...l ca., Atr a • a a.,.. a A d 

2.2 LL 1J1J 'Yl ffEJ1J 1 ff:IJ(]'Yllf'Yl1.J n11L 1tJU n EJUL L 1ll'U El n El1J 
Q,..l .dt 0 1J,.f 

4 50 "JJEJ 

2.3 LL1J1J El hJ"lJ El.J 1vu tJ 1 iL 'Ylfliifln11 
'IJ q 

n11L 1vu fLL1J1J K-W-0-L 1 Un11LLn''h'Yl 11 tJl"lf1fl L :!1 1lfffl"lf1 
'IJ v 

2103- 2009 1.h::mrnf'h (Rating Scale) 5 1::iu "il1u1u 30 'liEJ 
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3. tf'U@l em nT1Cff1\l nT'fVi1tl B/lTYnJ u\1 LVI f) 'Un111i u 

3.1 K-W-D-L 1um1Url 
• 'IJ 

2103 - 20o9 
'IJ 

0 Q..; Q...l .J" 
<ii-JU 

3.1.1 L EJ n 1b wn1u Lfl 1" 11.! 1::: n1 f'!U r.JU<il1l"ll"1 ii'Y'j 
'IJ 

'Y'j'YJ1Jin11"1l"2556 • • 
A .::lo. fi' .. 1 ti' Q, A 0 A X 

3.1.2 r.Jl"ll"1 fll EJIJUl r.J b UEJ'V\1 . 
2103 - 2009 

'IJ 'IJ 

.'9 ' ... .... .,t 
fleJnLuU 3 <ii-JU 

I d ..... .Q A fS'1 a Q..;,::t. Q..; 

<ill11-J 3.1 2103- 2009 1:::<il'lJ 
'IJ 

u1:::n1f'lur.Ju<il11-n1ii'Y'j 

. 
I .. 

'ViWlU't1 

1-2 4 

2 3-4 4 

3 5 2 

3.1.3 .... 

K-W-0-L 

3.1.4 
'IJ • 'IJ 

uuu K-W-D-L 

1. 
Q..; Q..; At[' .al I d 

2. 1r.JU n El'Ub 1r.JU 

3. 

4. • 
5. • .r 
6. 

7. 
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0 6' A' Q,..- Q,...; 

3.1.5 :!Jfl11 :!J • 
W.J'V'i EJ h m1L 1r.m 'V'i'UIT 

'IJ 

fl111Hl n El.J L if.JL itEJ'\111 L m.b mtJflJU1.J 
'IJ • 

• I • I • I €" .J' =" 
3.1.6 u11J u1\l u1:: L 'UEJ'VIl C-J rJYITIYil.J n11 . . ' 

L 1 rmu LL u u EJU n1 :JJf111 :JJ w .J 'Vi eJ 1 wli EJ L LL u::"IJ e:J.J Ell 1rf t11n "M-1l Yl r.n U 'Vi u rr 
:JJ 

.... CV CV &Jot( J:t d o A Q...o .J" 
3.2 1!J'U L 'U 

d Ad t.l .c. f)' A.d .... 

3.2.1 El.JLn lli"Yl LLlJlJ 

EllJ Elm LL1JlJL1!JU l"ll"lfl L tJ1mm 
'IJ 'IJ 

" " 
EJ.JiiU.JlU 

3.2.2 fL 
• 'IJ 

3.2.3 
o ca..- G,..o Q,tr a o ..., 

3.2.4 60 "l..EJ 
I I I ..... .... a A. .... a Q, A 

L "ll"!J1"ll"1 qj L 'Vi f1 El.J m Yl "ll".J L 'UEJ'VIl (Content Validity) 

1:::'\llll.J'Jl EJ m1L 1rm f i:JJb]YI IT;,n.J m1L 1rJu 
• 'IJ 

3.2.5 El.J 1:::'\llll.J'JJElfllbll:!J"l.. 
'U 

IOC 0.50 - 1.00 
• 'IJ 'IJ 

6' .A' 
Ln lli"Yl fl11lJ L Yl !J.J El.J L 'Ue:J'I-'11 

3.2.6 'Ill LblJlJ i:JJ n Yl IT;.11.J n11L 1rJ 'U \1 LLnl "1.1 Ull t1 
• 

EJ.J 1 1YI m 1rJu 
• 

2103 - 2009 2 

2558 20 fl'U 
• q 

3.2.7 1 fi:::Lmu 
'IJ 

'VI1EJ!ilEJULnu 1 o fl:::lmu 

0 ...... A f5" Q..,.o I 0 0 

3.2.8 7 (p) (r) 

mh:::'VIll.J 0.2 - 0.8 
'IJ 

o • .J'"Il.lo ... 
0.20 "l..U Lu -;JlU1U 60 "l..EJ 

' ' 
3.2.9 'VIlml:!JL El.J 

o A CV A fi' CV a,... At( d. Q,...; ({ 

3.2.1 0 Cj]l L 'U 'Vi :!J'V'i 1!J'UU1JlJ 
'IJ 

50 'JJEJ 1um1LrllJ 
q 
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3.3 

3.3.1 11J ('!Jlli"ll'11 2546 : 1 00) 
'lJ , "' 

3.3.2 L'ff1>1 h dJULL'!J'!J 111 ru,,h (Rating 
Cl,.; 0 .... d (/ al A a,.....J' 

Scale) 5 ;u1u1u 30 "JJEJ mnrn'Ylm'Ju'J!:L11U 

' "" fllLQGlr.J 

4.51 - 5.00 

3.51 - 4.50 

2.51 - 3.50 

1.51-2.50 

1.00- 1.50 

LLtJfd1 

LLt!fd1 

LLtJi;r;h 

LbUGll1 

m..JG111 

L 'VI3Jl!:ff11 LLGl!:U13J1LLnl"JJm11Tl1LL 
'lJ "' 

hJ 

, 

e:J11lt11UnGl1>1 

, 

3.3.4 hUU'!Jt'fll'!J'Jrn L i.tJh1 Un1'J'V11Tl1fll111 
'lJ 

'J::iut11-n. 2 , 
nr-mn1-n1"lh>1L TGl'VI:: i-n1 ' , 

"J'il'(l"J51 2103- 2009 2 2559 24 flU 

A..:toA. 

4. 

L U nl'JL 1r..tu nl'JL'fe:JU 1 e:Jrfi 11 n'J'Jll nl'JL 1r..tUn1'JL'fe:J ULL'!J'!J 
' .9 ::; A' 

K-W-0-L LL'!J>le:Je:JnLuU 4 

4.1 uun 1 'VI ruJ>'l.ffuL1tm ('iu U1) tl'J::n El '!J r..t 
'lJ , "' 

fl'Jrf L'fe:J u '1t1 LL'fUe:J hmfu"'ru'VI11 u.ffuL 1r..tu LLGl m r..t Uf1l111 
'\J cu Q,l cu '\J 

U1Lt'fum.i'ru'VI1 r..t 
'\J ,. '\J '\J Cll 1 

4.2 K-W-0-L 
.., , 1 .. 

L Uum"JL'fe:JU) tl"J::n r..t 1Xm 1r..tuil1lrlULLntl"'ru'VI11 e:J t:>'l r..t 1 "'f "' , 
T d t:. .... .:' 

K-W-0-L , 
K = 

'lJ 

w = 'VI1fll111im·rwtfLLGl::Lml'Y11>1LLnL"JJ 1-;l'Ylrfu"'ru'VIl ... 
e:JU 0 = il11rlULLnl1l'Yl U Unl'J) 

L = LL'fUEJ'JULL'!J'!JLLGl!:LLUl'Y11>1 
'lJ 
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4.3 m..1 b EHm 

4.4 11 (,fu 1.J1::n au1uilil 

:IJ b , 

1::iu Ul'll". 2 

bbr-.Ju.ni'll"l'ril.Jb Tsm:: ir1 v1im L[;:ln .... , . 
1VI ... ffi'll"1 2103 - 20o9 2 2559 -,J1u1u. 24 flu. 

5.1 tl\91 ffeJlJri (Pre-test) b a.Jum hw 1 i 
Q..;" Q..;" d I ,d 0 I 0 ""' 

3 VI'U.lrJ 50 'lJe:J 

5.2 10 -i1L:1J.J 

1\0lv 
'IJ • 

1 ib .... \9lm1L 1r.mfuuu K-W-0-L u. 1 u.1uuwYin f"l::bb u. 

i.J b n \91 m1bbnL rfu""qJVIl'll a.Jun b 1 u. '1-f a.J L\91 vuu. fin 1 

5.3 VI .... .J 1vun :IJ i1 a 1ilifu m),J\91 n11b 1v u fili1 m1ffEJ u L\91 rJ 1 i 
• 'IJ • 

b t1 f1iif1 .... \0l n11b fbbuu K-W-0-L 1 U.n11bbnL 'Y1 rftl .... ruV1111 f'fl ff\Olf'lil.J b :1J 
'IJ 

1'1Kffi'll"1 2103- 2009 u1mm 

ffEllJ'VI i.J b (Post-test) v 1 ffEJ1Jl\91 r-.1 t'l i:IJ tl'YlTitn.J m 1b VI i.J b 1vu. 

3 wunv 1l:IJ 

bUU.,]lU.lU. 50 'Jia l ifl::bb'U. U.bnlJ1llJ1l:IJ'JieJ:IJGIL 

5. 4 1 '1-f u n b v u n :IJ 't1 \91 Gl EJ.J a u bb u u ff a u r11 :IJ flll :IJ w .J Vl a1 "11 fl .J u n b v u. EJ n 1 1 • 

.. ...,.. 
6. .. 

au i.Jd 

6.1 i.Jd 

\OlEJUfln 1-i 1 f"l::bmu. 
'IJ 

o fl::bmu. 

0 A '"'"' Q.., 6.2 'Yllnl)lbfldl!:'VI'l.JEJ:IJ[;:l 
'IJ 

d .Q X a... Q.,.o 

6.2. 1 'VI1 m 1m r1 V.J 1 .J b '1l" .J m EJ'VIl (Validity) '1.1 EJ.J bb lJlJ'Yl ffEJlJ 1\91 r-.1 [;:l ff:IJtl'Ylll 

L\91 v l El.J IOC 
'IJ 
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I I 0 0 a_., (V 

6.2.2 (p) (r) 

£J1i L fuuu K-W-0-L 1 rf 
• 'IJ 

U ... 2103- 2009 
.., .., 

. . .. 
6.2.3 fi1 Tlllm 'ifmru "ll EJ.J LLUU'Yl tl 'Ylli'Yll.J 1l 

21o3 - 2oo9 111mm 

I A. X <V CL.<o 41:::111 

6.2.4 'Yl r.J.Jm.JL"Ir.Jl 1r.J'U 

6.2.5 rJ 1 iL ... nl1L1r.Ju f 
• 'IJ 

LLUlJ K-W-0-L ... 2103 - 2009 

j::illu 

80/80 r.1 
'IJ 

6.2.6 LU1r.Ju l fi El.J ffllr]'Yllitll.J nl1L1r.JU'1J El.JU n L1r.Juri El 'U 

L1r.Ju Dependent Sample T-Test 
'IJ 

6.3 'Ill EJ1J LLUU EJ h Cii EJnl1L1£Ju r.1 1 
'IJ • 

r.1 £J.J Luum 



. 
.q 

U't1't1 4 

T<i! rJ flluu K-W-D-L 1 u . 
ll n1-;J 'Yl rf tJ ... ru<il ft1 f-ri1-J l mJ u tJ "'ii t <i! ii 

3 • 
1. l fllUU K-W-D-L 1 'Un1Jllrl 

1 

hm rftJ ... r.Jl"ll''lf1lli<i!f'l1 ff<ilf-rl1-J l 1 rr1l1'Y-l 
... 

l n rn'tl 80/80 

2. l v7 m fitJuf..Jiil iii ... .J b 1tJu rJ"Ir<ilm1ffflU 
• 

T<i! iL fuuu K-W-D-L 1 rftJ ... r.Jl"ll'lfl lli<i!m ff<ilf 

-rll.Jb 

3. b v7 a h"l.l eJ.Jum a T<i! rJ 1 imf1iif1 
• 

... fuuu K-W-D-L 1 rftJ ... r.Jl"Ir1f1 lli<i!f'!1 ff<ilf"lh.J l 

1 'U n l l b fl ::'If ,r tllJ iii i rJ u l b ff'U tl f..J iii n 1 fl lf ,r f) lJ ff tl <il fl tl.J n 1J 

eJU"lJ fl.Jm11itJ t\?1 rJUl Lff'Ufl fllJiil mm dJu 3 \?1 au . 
"' 

1 K-W-D-L LU01"'i 
q 

U nL\JYI UU 'lJ'H1 "'i1 Ot<JI A'1 a fl3J "'i:: lOltJ th:: 01 A'\1 E.1 U <JI l 
U"'i::iYIBI11'W<JI1t!LntWtl 80/80 

T<i!rJ 1iL fuuu . 
K-W-D-L 1 r.Jl"ll'lfl rn<ilm l ... 
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2 

L 1tJu iiL1J1J K-W-0-L 
'IJ 

-
1 

"" 
1 2 'U.nl1ti'U. 

"" 
fl::: ll u 'U.lllJlJ tln'ilil fl::: ll'U.'U.lllJUtln'ilil fi'U.'Yl (E,) 

(10 fl:::ll 'U.'U.) (10 fl:::ll'U.'U.) (20 fl:::lm'U.) 

1 8 7 15 

2 8 8 16 

3 7 9 16 

4 9 9 18 

5 9 7 16 

6 8 8 16 

7 9 10 19 

8 7 8 15 

9 9 6 15 

10 8 9 17 

11 10 10 20 

12 8 9 17 

13 9 9 18 

14 9 8 17 

15 9 7 16 

16 8 9 17 

17 8 7 15 

18 7 9 16 

19 7 8 15 

20 8 8 16 

21 8 7 15 
--

22 9 8 17 

23 8 9 17 

24 9 9 18 

'Jl:IJ 199 198 397 

tJ 8.29 8.25 16.54 

fe:ltiG1::: 82.92 82.50 82.71 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

3 

(10 fl::LLU'U.) 

8 

9 

9 

9 

9 

8 

8 

7 

8 

9 

9 

9 

8 

9 

9 

10 

8 

8 

9 

8 

9 

10 

9 

9 

208 

8.67 

86.67 

41 

4 

(10 fl!:U'U.'U.) 

7 

8 

8 

8 

8 

7 

9 

7 

8 

7 

7 

8 

8 

9 

9 

8 

8 

8 

9 

9 

9 

8 

8 

9 

194 

8.08 

80.83 

15 

17 

17 

17 

17 

15 

17 

14 

16 

16 

16 

17 

16 

18 

18 

18 

16 

16 

18 

17 

18 

18 

17 

18 

402 

16.75 

83.75 
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"' .d 
'VIU1tJnTH1tJU'Yl 3 

um1mt 5 6 
.d 

(E1) 

(10 fl!LL'U.'U.) (10 (20 

1 8 9 17 

2 8 8 16 

3 7 9 16 

4 8 8 16 

5 8 8 16 

6 8 9 17 

7 8 9 17 

8 8 8 16 

9 8 8 16 

10 8 8 16 

11 9 9 18 

12 9 7 16 

13 9 8 17 

14 8 9 17 

15 9 8 17 

16 7 8 15 

17 9 9 18 

18 8 9 17 

19 8 8 16 

20 9 7 16 

21 9 9 18 

22 8 9 17 

23 7 9 16 

24 10 8 18 

1111 198 201 399 
.d 

8.25 8.38 16.63 

82.50 83.75 83.13 
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I a '1.1 0 I a 4,.; .:f I a ...,,d 1 .... I 

'WUl!'Jn1d"Ld"t!Ud"';ll1nU 3 'WU,lr.Jnld"Ld"t!U VIUltlnld"Ld"!'.JUd"'Yl 1 (E 1) L'Yl1n1J 82.71 VIUl!'.J 
' ' 

2 (E 1) L'tllrl1J 83.75 3 (E1) L'tllrl1J 83.13 , 

LiL mrtlflmd" • 
fLL1J1J K-W-0-l L 

.... &:1... d 

(E2) 

("J11J 50 

1 41 

2 40 

3 41 

4 44 

5 40 

6 41 

7 43 

8 39 

9 40 

10 45 

11 45 

12 45 

13 46 

14 46 

15 46 

16 46 

17 42 

18 42 

19 40 

20 41 

21 40 

22 42 

23 42 

24 46 
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3 

IV Q.fl' .::11 

(E2) 

('l1:W 50 fl:::LLU.l-1.) 

1023 

42.63 

85.25 

' 

-;nnm1l\l 3 'V-l1Jll 

K-W-0-L 1um1LLnL';J'YlrJ 
' 

1Jq)'VIl'll t.Jl'll'lfl L .. u, (X) 
I Q.,..oo Q..<r ((I oCil I I a_.. 

L'Yllnu 42.63 (E2) :1Jf11L'Ylln1J 85.25 

4 

2 

3 

tJ"lJ EJ.Jf1::Lm U.';Jlnnl1rllU1J1J (E 1) 

ft1 tJ 1 i 
' 

K-W-0-L 1 unTmnL';Jmf1Jru'VIl1l tll'll'l 
v 

(E2 ) 

f1:::LL u. u.m'l'i'll f1::: "u. u.C-J i:w m'lb 1rJu. 

(E1) 

82.71 

83.75 85.25 

83.13 

249.58 85.25 

83.19 85.25 

83.19 85.25 

' 

(E 1 ) iifil L rh nu 83.19 tJftJ n m1'Yll LL i:IJ fl 'Yllf'Yll\l nTH u, 'VI L 

(E2) iifil L rhnu 85.25 t.1 1 iL 'Ylf1iif1 
' 

fLLUU K-W-0-L 1 Unl1LLnL';J'Yl b 
v 

ijfil E1/E2 vrhnu 83.19/85.25 

80/80 
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A. (/ -=:II .CC G.; d_ ,.:::t I G.; .:::111 

GHJ'I.Ul 2 I'HW1':11 LA':I1::11iLU':ItllJL'YH.11HHHUJf)'Yifi'YI1"nT'H Ou\U 

tol1 tl'll'(;l f(;l tt1 i'mA"A n ni(;l K-W-0-l 1 d'u nnn 
• u 

A. A. 15"1 d a,... Q.,.o Q. 

':11 A1 i.'f Gl'l'll'1" L 'll'ull 'l::c;mu'l::n1Alwu (;1':11'll'1'll'fi 

fi ri eJUL • 
nl1r.H.l'U £.J 1 iL nl1L fLLlJlJ K-W-0-L 1 tJl"ll'1 

'IJ v 

-,J1ulu 24 flU • 
\I 

U L 'VI 1 • 
r.J1ib K-W-0-L 1 r.Jl"ll'1 

\I v 

l'l::bb'UU 
.;. ..¥ 

LY-I:IJ'lJU 
(50 fi::Lb'UU) (50 fi::LLUU) 

27 41 14 

2 28 40 12 

3 23 41 18 

4 32 44 12 

5 21 40 19 

6 26 41 15 

7 34 43 9 

8 23 39 16 

9 28 40 12 

10 32 45 13 

11 33 45 12 

12 30 45 15 

13 33 46 13 

14 30 46 16 

15 27 46 19 
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(50 fi:LLUU) (50 fi:LLUU) 

16 33 46 13 

17 26 42 16 

18 26 42 16 

19 26 40 14 

20 25 41 16 

21 24 40 16 

18 

23 27 42 15 

24 33 46 13 

671 1023 352 

27.958 42.625 14.667 

..:::.. 6""" Q....o a o o 4.; 

-:u1nm11,.'1 5 24 flU 
'll 

Q...o /::lo6' ..::::11 I Q CV .:Ill .J ,:::11 I Q..,.o 

50 fi:::LLUU vnr:h 

(X) b rhnu 27.958 

fi:::LL u "11 r.J 1 i 
q 

L K-W-0-L 1 Unl1LLnL"il'Yl rftJ"'ru'V\111 
'll 

(X) Lrhnu 42.625 

L 1r.JUfiljjfi:::Lb U rhnu 14.667 1 i 
'll 'll 

K-W-0-L 1um1 
q 'll 

LLnL-:u'Yl rJ1.rru'V\l1l r.Ji"n1fl L un L 1r.Jujjm1JJ-fl u 
'll 

A A fi'1 .c:. .J' 
11 r.ll"n1fl L -nEJm 

'll 
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u tJ"lJ fl\1 ia.Jf)l'lurn\lm1L Vi i\l';l1nm11 u 
• 

6 

t.l 1 iL fLL'U'U K-W-0-L 1 Un11LLn.hl1 rl1rill'Vi111 tJi'll'l 

fl:: LL 'U. fj 't1 ti fl:: LL 'U. W·HHUJ fjl'lti 
Effectiveness 

(Post-test - Pre-test) 

(flU) 

X S.D. X S.D. 

14.667 

24 27.958 3.816 42.625 2.428 

';Jlnm1l\l 6 vm1l 

{X) Lrhnu 27.958 

{S.D.) Lrhnu 3.816 {X) 

1 iL K-W-0-L 1 Un11LLnl ';Jl'l rJ1rruVi111tJi'll'1Tl L 

Lrhnu 42.625 (S.D.) Lrhnu 2.428 
"' 

i\JL t.1 1 i 
• 

L l'lTlUTl 1tJ'U fLL'U'U K-W-0-L 1 Un11LLnL';Jl1 rfu""'ru'Vi11l tJi'll'1Tl :1J 

iifl::Lm t.1 rhnu 14.667 1 iL l1 'U 

tln11l ... n11L tln11 1 u, t.1 1 iL l1 n11L 1tJ u, fLL'U 'U . 
K-W-0-L 1 'U n11LLnL ';Jl'l rJ1JqJVi111 tJi'll'1Tl f'f1 L :JJ 

n11LU1tJ'U L fitJ'UTl::LL U tJ-;)1 nn11rh 1tJ 'U 

Vii\l';l1nm1 1 iL K-W-0-L 1 'Un11 . 
LLnl ';Jl'l rJU--qJVi111 tJi'll'1Tl L 

N = 24 

X 

27.958 

42.625 

Tll - t 

- 28.782 * 

Sig. 

(2-tailed) 

.000 
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7 vt1Jll fil 
'\J 

-test Lrhnu- 28.782 

L 1rm VI L r.1m1 1 t.1 1 iL 'YlTlitTl fLLlJlJ K-
'\J '\J 

W-O-L 1-nTi1vt iifil 

T<Pl u'l. L fH'l n1 'li <Pl n1'il tr'-'1'uu u K-W-D-L .. l '-' n1 'ill rit v'tl Utl tyVI1'i1 U 

A 6' I .::1 CL.oo .::::11 ca.,. A 

lWil A'1 'i::<PltJ'lh::m 

24 Tl'U 

a hi'L f 
• '\J 

LLuu K-W-O-L 1 um1LLn''hmhfqJVIl1l L 

1-nl'irvt 30 -lia i.Jd 
'\J 

8 a a 

nl1L1tJUil t.1 1 iL fLLlJlJ K-W-0-L 1 'Unl1LLfl 
• '\J 

1 ';:J'Yl rJU..,q)VIljl t.ll"lflTl 

1. 
' 

K-W-0-L 1-um"lLLnL;u'Yltft.rqJvn 

2. K-W-0-L 1-um"i'LLnl;u'YlEJ .., 

1.rfl!Vi1 "l1tll"l51flrulilma-'11f'li1-1L 'li1t1 1 

L i1 h L ifEJVJ11ll.Um1u-u 

3. K-W-0-L 1-um"i'LLnl;u'YlEJ .., 

tl'"'f1J'Yl1 1 

L'Ylf1Uf1 n1"l'illil m·n1u-u fLL1J1J K-W-0-L 1 'Un1"i'LLnl ;u'Yl Ef .., 

tl ... f1!Vi1 ntJl"l51flrnlilf'f1 a-111f'li1.JL 

... 

X S.D. 

4.63 0.49 

4.50 0.51 

4.43 0.65 3Jin 

4.58 0.50 

4.29 0.62 mn 
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8 

K-W-0-L 1 EJ 1 -Jum1EJuiia-mTil Unl"l 

' .t Enumn-uu 

9. 
' " 

K-W-0-L "lf1EJ 1 'ium1EJuiiml!IL 

10. Un m::tbL f 
" 

LL1J1J K-W-0-L '] 

11. EJ L "lfL 
'\J 

K-W-0-L 

'Yll 1 -Jun 

12. K-W-0-L 'l'il1'ium1EJuii 
'\J 

'\J " 

13. um1EJU"ll'eJ1J'I'ilnl"lUlU 

" 
K-W-0-L 

14. 
" 

K-W-0-L 1 Unl"lLLnl EJl"ll'lTl 

'1'1l1 'ium1EJuiil!-l i:l 

K-W-0-L 

16. EJ 1 iL 
" 

K-W-0-L 

' 

X S.D. 
h 

4.33 0.48 mn 

4.54 0.51 

4.46 0.51 mn 

4.50 0.59 

4.25 0.61 

4.17 0.48 mn 

4.25 0.61 mn 

4.38 0.49 mn 

4.50 0.51 

4.33 0.48 mn 

4.21 0.51 mn 
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X S.D. 

17. l111 v 1 'lfi 
" 

K-W-D-L 4.33 0.70 mn 

18. l111 v 1 iL 
" 

K-W-0-L dju.m1"il<il au.\ii fl L rta\1 
" 

4.17 0.48 mn 

19. 
"" " 0.55 mn u. 

" 
4.29 

K-W-0-L ii&i1u1 1 n<ilml:IJ 4.17 0.76 mn 
' 

m::&i 1l:IJ 1 

21. 
" 

K-W-D-L th 1 4.21 0.59 

22. T111 v 
" mn 4.33 0.70 

K-W-0-L Hiam1L1vu. 

4.04 0.69 mn 

24. L<ilu 1imf!uflm1"ill1lm1L1uu.fLL1J1J 
" 

K-W-0-L il E.J 1 4.21 0.51 mn 

um1vu. 

4.13 0.54 mn 

26. T111u HL 'YlfiUflnlJ"il<ilmJL1vufLLuu 
" 

K-W-D-L 4.42 0.50 mn 

" 

4.38 0.71 mn 

28. Li11£J HL 'YlfiUflm1"il<ilm1L1uu.fLLuu 
" 4.42 0.58 mn 

K-W-0-L 
" 
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S.D. X 
ml11l4,rv-lahl 

29. t'il !..11 'lfL rtflilTI nl1i'ilnl1L1£JWfU.1J1J 
"' 

K-W-0-L fi-\1 Lm:w 1 iun 4.33 0.56 mn 

1 "' .t Unl1L1!.JU:IJln'JJU 

30. 
"' 

K-W-0-L 
4.42 0.50 mn 

"' 

4.34 0.18 111n 

. 

11il £J 1iL K-W-D-L 1 Un11LLn'hY1 rh.J''ruV\111 £Ji"ll"1 
• 'IJ "' 

1 U!l1v-1111.1EJ ci1u1::iumn (X) 
'IJ 

' ' 
L'YllrltJ 4.34 (S.D.) L'YllrllJ 0.18 

mni.tlvnua£..1 3 e1uitJLL1n 

11il £.I 1 iL K-W-D-L 1 Un11LLn''hrnftJ"'ruV\1 11£Ji"ll"1 
• 'IJ "' 

(X) L'Yhnu 4.63 
'IJ • 

(S.D.) Lrhnu 0.49 1EJ\IL'l.Jm fia 
a q 'IJ 

uuu K-W-D-L 1 a ci1 u 
• 'IJ 

' ' . 
1::iu (X) Lrhnu 4.58 (S.D.) Lrhnu 0.50 . 

(X) Lrhnu 
"' 'IJ • 

4.54 (S.D.) L'Yhnu 0.51 

11il £.I 1iL fLLUlJ K-W-0-L L Un11LLnl-;JYJ rftJ"'rur'\1 
• 'IJ "' 

. 
1::iumn (X) Lrhnu 4.04 

(S.D.) Lrhnu o.69 



.d 
'UYI't1 5 

' 

K-W-0-L LU , 
n11LLnL';Jmh.l"'ty'VI111 tll"l11fl L t1 ii 

fi EJ 1) L tiL iL i'u1111 , , 
K-W-0-L 1 Un11LLnl';J'Yl rfl.l"'ru'V\111 L ... L"' ., 

m'tf 80/80 2) L y:j m1.11tJ11 L fi t111f.J fi 

'VI Yi1 t1 1 iL 'Ylf!Ufln11i'iln11L 1£JU i'LL1111 K-W-0-L L Un11LLnl';J'Yl £fu""ru'VI1 , "' 

11 L 3) L a 

um 1vu fln11L £.1"11'iln11fffi'U L'il v1iL 'Ylf!Uflm1-;J'ilnTH1£Jui'LL1111 K-W-0-L 1 Un11 , 
LLnl ';J'Yl cl'u"'ru'V\111 tJ l"l11 ff'flf"lf1..1 L £.1 f.Jli£.1 «11.1 ., , 
f.Jfln111iv a.fil.l-:r1tJf.Jfl 

1. "11'iln11fff!U 1 iL 'Ylf!Ufln11-;)'iln11L1£J'U fLL1111 K-W-0-L L 'Un11LLnl1l'Yl rJU ... t])'VI1 , -
83.19/85.25 Lrle:J 

fi 80/80 "11'iln11«e:Ju L'il t1 1iL 'YlfiUflm-:r-;J'ilm-:rL1£Ju i'LL1111 
.. 1 'U 

K-W-0-L L Un11LLnl 1l'Yl £f1rru'V1111 tll"l11fl ff'ilf"lf1..1 L ii .. 
Ln u 80/80 .. 

2. c..Jfl illq'Ylrrrn"m-:rL 1vu';]1nm1 1 L'fl v 1 iL i'LL1111 
1 

K-W-0-L 1 Un11LLnL ';J'Yl £fu""ru'VI111 £Jl"l11fl ff'ilf"lf1..1 L ., 

L'il tln11'Yl'il«fl11ri VI r.JL iL 'Ylf!Uflm1 
1 

i''fln11L i'LL1111 K-W-0-L L Un11LLnL';J'Yl rJU .... ID'V\111 £Jl"l11 fl ff'ilf"lf1..1 L ., 

un L 1£Juii f.J illn'Yl rrtl1..1n11L 1£JU«..:J n11 ria UL 1£JUEl ci1..1 iiur.J W1 ID 'YI1..1 
"I "' 

' 
.o5 

3. n11U1::LiiUfl a fi..:!UnL 1vu fln11L £.I L i 
1 

L 'YifiUfln11i''ilm-:rL1tJu fLL1111 K-W-0-L L Un11LLnL';J'Yl rJU ... ID'VI111£Jl"l11 
"' 

mn L'Yhn11 4.34 
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aih.J,-, u ua 

K-W-0-L . 
LLnL -;m rfu""ru'VI111 L it um1" ., 

afitJ11 ., 

1. K-W-0-L . 
LLnL ';] 'Yl L 

"' 
L rhnu 83.19/85.25 fia 80/80 rf_.,iia1-;JLUULW11:: . 

J u fiuwf1 . 
A .I .... .r A .a! 1 L u1:: a >'I n au L a >'I L Ua'V11 1m 'lJ L 1 L 

1 

. 
ca,... .. OA .... 0 A ........ 'VI mll11 "11 m ali'IJ1 m1 £J1'7f1'Yl'VI 'VI a>1nu ... 

(2557} (STAO) 
1 

MRICAP i1llrl'IJL K-W-0-L i'7f1 

atJrn (2554) ti . 
L K-W-0-L t rJU ... 

L 84.29/83.04 tJ1£Ju L fi t:-1 (l'Yl rr .. 
'Yl1"m1L 1£Jut um1Lmi: a>1'!!n L ., 

n1 n11L 1 £J U m 'Yl K-W-0-L ::n1 n11L U fLL'l.JlJU n 
..1 'Yl 1 

1£Ju m K-W-0-L 

um1£Ju .05 
"' 

2. m1LU1£Ju L fi £J'IJ i1lq'Ylrrtn>'lm1L 1£JU-;J1nm1 t £J tiL 
1 

n11L 1FJU fLL'IJ'IJ K-W-0-L t un11LLnL -;Jfl tftJ'"'ru'VI111 L ., 

'Y-l'IJ11 
1 

£J tiL 1rJU fLL'IJ'IJ K-W-0-L t Un11LLnL-;J'YJ tftJ'"'ru'VI111 ., 

"111" L 't11 au 

L1rJua .os rf_.,itm-;JL 'Ylflitfl K-W-0-L m t'7f1 u 

1£Ju ftf u"li1 rJ t aut un11"LLntlru'V11 1-;J'Yl L -;JU ., 

fi1t lf U m 1 rJ U fin fi ci1>1 L U U1::'1J 'lJ fi ci1" L aU ii1:: L U £J'IJLL'IJ 'IJLLt:.JU t:-1 t lf 

um 1rJuiirln fl111l um1LLnL -;Jfl tfu'"'ru'VI1 'f1" G1 a"nu ii£J"ll a" ., 

.. (2544) K-W-0-L 

i1lq'Ylrr1 um1LLn1 -;Jfl tftJ ... ty'V11fl a>1um 4 a-lm1" t i 
L K-W-0-L a t:-1 im)'Ylrrt Um1LLnl ';J'Yl rJU ... q)'V11fl "11 a-lum1£Ju.ffu 
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4 

K-W-0-L 

L 1£JUfi11LLnL ih!FJ 0.05 Gf fl\1 nu 

111£J"l.. fl\1 ehll1Vi\IH (2555) im]'Ylfitn\lm1 

L -n\1 L iui1 111 £J't11\l 

1 1::w;h\ln11L1£JWfLLUU K-W-0-L 

un L fJ 1 K-W-0-L iiTI::LL U U 

L £Jl n11 
A A (S" 4 .d A (;' Q..o I I - 1 Q 

1r.J'U.fl £J1-11J 

.05 l.JqjTI1ElU (2553) 

"H-11-;)FJ L n11L tJ1r.JUL fi i11{l'Ylfit11\ln11L 1r.JU L Eln11L 1£JUTI m 

h'Ylrfu"'ru"'1m1u1n flm "'11 3 

'YlTIUTI K-W-0-L ViUl1 .. 

'Yl1\lm1L 1£Ju"' Lf.J L -1ni1ri auL r.Jua ci1.J iiutJ ru't11\l u o. o5 

3. £J 1 i , 
L'Ylf1Ufln11 K-W-0-L .... 

1 ".l.fl1Vi1l11fl ci1 u 1::iu mn 

.... K-W-0-L fl1ffr.J'tlnw:: 1 

L vi v-ri'l £J 1 £J1i'\!m1£JUiiTil111fTil111L 1 rf 

(Ogle, 1986, eJ1\Iii.J1u 2554 : 130) 

m 'YlTIUTI K-W-0-L U l't11\11 

'1 
J 

fl\ln11 'YlTIUfl K-W-0-L rh .... ci1\l 

LUU 1::'1J'IJ flU 'i1\l'll1 'ttl f) h 1 Ufi11L1£Ju 

(2555) , 
L 'YlTIUTI K-W-0-L 1 i11q'Ylfi .. 't11\ln11L1£Ju rJU .... 

3 3 

Vi fl L 't1TIUTI K-W-0-L l Ufl1Vi1111 fl ci1 U 1::iumn 

Gf a \I nu 111£J"l.. a.Jsiv-Jw FJ::lf (2559) 
.ell .... .... A a I '1,1 d 1 ..... Aft' 4Cii 

L 1 fJ U l fJL 't1 Tl UTI K-W-0-L L 1 fl \1 Tl1 n \1"1.1 fl\1"1.1 fl11 't111 fl '1 'Yl!i't11 \1m 1L 

Tl1111 a.Jt!m1£Ju.fu 5 
' 

... m 'YlTIUTI K-W-0-L L 

5 eJ ci1 U1::iumn.ffu Ltl 
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"' tl fl Li.'f"fl LL ":: 

1. imi.'f"flu"::,r•liJ 

1.1 a.J 1-JL a amLuun11m::u1u.n11 'IJ'IJ 

T11u 1m'V11f11 au1.nnni1 L 1'VI1c;ifl111l'VI &nn'VI &'11 a\lum 

u,c;i a\lozh tJ 1-J '!!n L j11Jn ... u.aiitl11 tJ'VI1ozJ a &ntl L u u.n 11 
'IJ 'IJ q q q 

.... 0 d. d A' ... A ._.. .d .d. 0 

1.2 jtJU, L 'U.el\11l1nn11'YI1fl111J ,, rU , 

L "1111';1 1u.L 1 
'IJ 'IJ 

1 wffu5u 'J ilu 
'IJ q 

2. ltl 
LU tJ 1iL 

q 

L tJ U fLL lJlJ K-W-0-L j1 :1..1 n 1J L 'YI flilfl 1tl LL lJlJ ') Ltl1 inu L du'V\111 t.ll"lf1 
'IJ 'IJ 

tiiim1T11u 1 LLn.h'YI rftl ... qj'V11ri.Uu<Jlau. 



(2536). 

3.1Vl1l'l'l ifr.J-1huJ. 

" (2546). 2546. 
v v • 

n1-1L'I'l'W"1 . • 
(2556). 2556. 

v • 

(2532). n1-ll'l'l'W"1 : 
• 

0 Q..o A 6"Q..o A 4.o< 6" 

ffl'\.tn'W 3J'W 

(2542). 
• 

6 ,-::t9t'm.h::t't1A" 2541. m"L'I'l'W"i . 
• 

Q."' .d ..... Q,.o tl """"' L6'l"i3JG1"l U IJl'ULD\1 L fl6'lGl"i "i::fl1A"'UU1.J IJl"i 
v 

(1l1fll"lf1f11 
" Ql Ql 1 Ill q 

i'll ffrllUUL 'l'lfl 1 U fl3.1Lmf1'W1::'\.tmL VlUeJ. 

iwnm LmJ'I.h::1flu. (2555). 'l" 

A o a a... .cl' A 6' I I ca,., d. 
fflL (2554 ). fl1"iL"iU'UJ"l1f1flmG1A"16'liJI"i 

(STAD) KWDL 

6 

(ff1"111l"lf1n11lir.J 

:JJ'VI1l'l'l '1'1111 

(2554). KWDL 
Q. 6'd ca.,.. I t,.o Q.,o ca..,.. .c:t Q..o 

fl mG1 A"1 6'f G1 "a L "itl\1 D G1"i1 ::tJ D\l'U flL 1.Jt.h:: fl1 A"'U Ul.J (;I "a 

1. 
"' "' . 

d A "" Q..<r 

i'ln M1) 3.1Vl1l'l'l £.11 r.Jd1"lf1l!J3.1Vl1ff11fi13J. 
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(2557). (STAD) . .. 
I .... ... ... '1 ... ... "-' 'II o' 

LLtJtJ MRICAP 'i13JfltJLf1RUA KWOL (UU1Hlt!U 

11 V.J1Uffu L rta.J';J1nn111.h::"1f1J i1l1JU 1i"1f1 n11'!l1 L iim::imn • 
" 0 

3J'V11i'Ylmitt11"1frl!J1l1fiL VIii a flf.Jfi 15 

n{llYDtrUn1qj';JU. (2556). n11Ltl1umfi 

... tf .... ... l:: .... iJ ... ... ...... ... .... tid ...... 
f1 5 L'iil"1fiL1U"fttJL iWULLGtt1fi 

iGtMai u (JIGSAW) LLtJtJn£iaJ?.h U .. .. . 
(TAl) LLGttLLtJtJtlnil. i'Yl mit V'IWITU1qjqJ1i'Yl 

Q.oo A A. A 4S".:f A .... 

V1J1V'I1. 
'II 

...... 6' .cc 
"lfr.JV..Jfl V'I1'V11J1..Jf'!. (2532). : 

• 
11 '\111 i rt m i v T "lJ 'tl mr11m fi11"1r . • 

(2540). 
• • 

'l"lfmm (2545). LnALULGtUf11"fl1'iffnM-111inn1'iLLft::LLu1tiDtJ"i . 

._ d ... I ..., .! ... 'l 
tl il3JGtf13J Gt il Gt ft3J flfl fif11" fl1'iL 'iUULLGt tA113J ft13J1 'ill L" fl1'in il ft1'if11" ... 

aJfiU3JffnM-1ilfi 5. 
.. .. 'II 

A .CC tf ..,..:4 Q; .cl t,l 

'Ylf'I'U1 LL"l.I1J1Jnl,. (2551 ). A'1a'Gt'ifl1'iftilUil"AA113J'iLYW fl1'i,Gtfl'ittJ1"fl1'iL 'iUW'i .. .. 
fiijt.J'i::anfinTn. n1..JL'YlV'I"i : • • 

Ll' d 4 ca.,.. Q..o A 

lfld..J 1J11'11. (2542). flfl1tl)11Gtfl\1Gt'i fl1'iililnLL1JtJLLGttfl1'i'nGM"1. 2). 
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11VI1utu.41<il. 

l.JtlJ"lf11 (2531 ). .. 
Q. Q...l Q. A 1 A o, ..... 401 

1';1 tl't13JIJ"'i::"fHifl1Tf. 

1J'Vl1l'Yl £11 j;f11fi11J. 

lJllili111J (2543). , ., , 
" ' A ff' .... .at .::11 .... ff' 

2). : , 
l_JqJL1e:J\I (2529). 

.... ..., ... 
11VI11'Yl n1"\IL , 

L (2550). m1 ntt:: 
._. ., ,._. .... ... I ._. .t ., ._. 

fl1"'i';J{;l fl1'iL 'itl"l't11"1't1 U1A1 "IJI"'i't13JIJI D ua"3Jfl't16't11" H1"'iL "'iti"LLa::n ntt:: 

0 ... .... .. .... ., .... 

n1 "'i"' 1 Ll'f" D A11 3J'i't11"1't1 U1A1 "IJI"'itl D"" n L "'iti"3J 6ti3J" fl'tt11J't1 2 . .. 
l'Yl 11VI1l'Yl m 'Yl111 "' ., 

.... ... I ... ... ._. 

tl7::'U.e:J1J (2550). , 
..... .4 ..,._., Q. I ...., ._, 

';l{;lfl1"'iL"'itl""'i{;l1tiL't1A"A TAl "'i13JfllJL't1A"A KWOL tiD"A"'iU"D" .. .. .. 

A"'i. 11VI1im.nLf£J 
'U ., " II '\J 

.... ... 
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tJ1mwd (2535). nj.JL't1W"i : • • 
Wj"1fEJ LLti111J1U . (2549). KWDL 

" ..,j ... I 0.. ..('J M" ...... .... 0.. 0.. 

YI3JG1 il UiU(3JfJYifi L "fl11LLfl 

"' 
" .,., , 

(ff1tnii111fijj1JEJ'ilff1VIn1j) 11VI1i't1mtrm t U • • 
(2548). 3). n1.JL't1W"i: 

"' 6' ··' 6'"" 6' LfnffEJ El r; El'l'11ff't1. 

fnnfwrf. (2555). 

... ... .:: ... n"" ""1"'... ... ... "' ... 
"flL1tl" Y1 4 Y1 

" " 

KWDL. 

11VI1i't1 mtrm1n,;rn. 

i't1 mit (ff1tni"lf1VI 11VI1i't1 EJ1 trEJ 

(2545). n'l'.JL't1W"i : 
• 

11VI1i't1 

mUm iEJtJ .... tyqp. (2541 ). n11 n11H"1"1"Ui1fJJn1 tt'I.<A 

fl1"it.lfu ffl"i\1 i1f-i1\J fl1'ir.lft G1 fl11L flM-9111.1 il\1,)\IM-i'il Li tl\l'i1 tl. 

i't1 11VI1i't1 m trm t V13.i . ., ., 
-.... CL.o 4 A. I Q 

1l1Uj>111ff Li1111Y!11U 't11. (2556). fl11\'l fl'Jt1UaU3JfJYifiYI1\Ifl11L . . "' 

iJfl 3 tl i't1 mit " .... 
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tl'Yl1l ilflmuutf. (2538). : . 
• 

3-Jrn t (2543). 
u • 

... ... A d' ._..A A .._. 

1l£J-Ill'\.tf1Umle:Jff1:: 
&I.A ff'.a ca..,. Q,_, ...... A 

11JGl£Jf111. (2539). : 
'IJ • 

.... -. ..... ..... 
(2539). 'W\1"1"fl'l"a!\ttJU'l"11f1Jnt.'ltG1l.lftfl1" 'W.A. 2525 . • 

A fi' l; .d 0 a.,.. A f['CV A .... ff' 

6). : 

fn 1 mJ. (2557). n1'iAnt+1A'l1aJft1'11'l"fl i"n1'iurit"n 

c;l1mf1Aiu;l KWDL • 
fi 6 

• • " Ql 

.... A oiCII. A 4S".cl A Q..oo 

(ffl'1J11"n1f1 m G1 
'IJ 

ff1£J£Jfll LLGl::eJ-\lfiW.l ffl£J£Jfll. (2543). : .. . 
oQ...<A fi'.AA f;' 

3-J'r'i ff11£Jl ffl ff'\.t . • 
(2543). mAT"Tnufl1\lf11'iftil". lllfll"nlL'Ylfl . • 

n1-llL . • 
if-n (2541 ). n1-1JL : 
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1.1 

" d '1/tlfl 
.. 

flU. 'Y1 1 

65 

.. 
fiU.'Yl 2 

d 
flU. fl 3 

SR IOC 

1 1 1 1 3 1 

2 1 1 1 3 1 
_____ ___ 

3 1 1 1 3 1 

4 1 1 1 3 1 

5 0 1 1 2 0.66667 

6 0 1 1 2 0.66667 

7 1 1 1 3 1 

8 1 1 1 3 1 

9 1 1 1 3 1 

10 1 1 1 3 1 

1.2 11 1 0 1 2 0.66667 

12 1 1 1 3 1 

1.3 13 1 1 1 3 1 

14 1 1 1 3 1 

1.4 15 1 1 1 3 1 

16 1 1 1 3 1 

1.5 17 1 1 1 3 1 

18 1 1 0 2 0.66667 

1.6 19 1 1 1 3 1 

1.7 20 1 0 1 2 0.66667 

21 1 1 0 2 0.66667 

2.1 23 1 0 1 2 0.66667 

24 1 1 0 2 0.66667 

25 1 1 1 3 1 

26 1 1 1 3 1 

27 0 1 1 2 0.66667 



@111"1'11 n-1 (<ii e:J) 

2.1 28 

29 

2.2 30 

31 

2.3 32 

33 

34 

35 

2.4 36 

37 

2.5 38 

39 

40 

2.6 41 

42 

2.7 43 

44 

45 

46 

47 

48 

3.1 49 

50 

51 

52 

53 

3.2 54 

55 

3.3 56 

... m.m 1 

0 

66 

... 
'11.4'1'1 2 

0 

0 

... 
'11.4'1'1 3 

0 

0 

-1 

SR IOC 

3 

3 

2 0.66667 

3 

3 

3 

3 

3 

3 

2 0.66667 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

-1 -0.3333 

3 

3 

3 

3 

2 0.66667 

3 



n-1 

3.3 

3.4 

LL1J1Jl1?1a"fl1J 

"' ..1 'JJeJYI 

57 

58 

59 

60 

..1 
fi'U.l'l 1 

fi1 IOC 0.5 - 1.0 

67 

..1 
fi'U.l'l 2 

fi1 IOC 0.5 
' 

..1 
fi'U.l'l 3 

0 

SR 

3 

3 

3 

2 

IOC 

0.66667 

0.878 
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L (mln11L nu (IOC) 
'U 

U.1J1J"ti1Jfi13J 
A &-.d .d .... &- I 
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.. 1 A. 

1.1 (!IDYl 1-10) 

'l 0 ..td.J I 1 ...... 
') fl'Jnfle:J\1 

-... A 4: t,; 0 .. 
.,, .... ' .f.d 

1. "lH.l tl'VI'U. 'HJ"lleh'll'l'l.t 't1 

n. 3..13..1. 'VI1fl (mm) 
2 ... 2 

!1. 3J3J. '11170 (mm ) 

3 .. 3 
fl. 3..13..1 'VI"ltl (mm ) 

4 .... 4 
\1. 3..13..1 'VI"ltl (mm ) 

.ell I I Cl,; .J A A 

2. 

n. 1 .ooo 
"ll. 10,000 

fl. 100,000 

"· 1 ,ooo,ooo t3Jf17 

n. A= W x L 

!1. A= l x l 

fl.A= LxH 
1 

\1. A = -X (L1+L2) X H 
2 

n. A= W x L 

"ll. A= L x L 

rt.A= LxH 

1 
\1. A= l X x H 

+1 0 -1 
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t1 t( A A 
fi::LL'U'UVhn1rn1 

• +1 0 -1 
.I' .... .. ....... "1 

5. flfl'lltl 
'IJ 

n.A= Wxl 

"11. A= l x l 

fl. A= LxH 

1 
A=; X (l1+l2) X H 

.... .. il tJ .. ... 1 6. £Jn 'U fltl"lltl !i1 
'IJ 'IJ 

n. A= Wx L 

"11. A= Lxl 

LxH 
1 

A = 2 X (l1+l2) X H 

.t .. .. .. "'1 7. fltl"lltl 
'IJ 

nD 2 

n. A= -
4 

1 
tl. A=- x l x H 

2 
fl. A= LxH 

1 
A= 2 X (l1+L2) X H 

..¥ .. .. "1 8. fltl"lltl 
'IJ 

nD2 

n.A=-
4 

1 
"11. A=- x l X H 

2 

fl. A= LxH 

1 
A =-X (l1+l2) X H 

2 

..¥ .. .. ... 1 
9. fltl"lltl !i1 

'IJ 

nOd 
n. A= --

4 
2 

"11. A= -xlxH 
3 

X (02
- d2

) 
4 

rrD 2 

4 



_.f_ .J .... ..,, 
1 0. fl El"JHH!Ql 

'IJ 

nDd 
n.A=-

4 
2 

"lL A= 4 Trr 
1t 2 2 

fl. A = - X (D - d ) 
4 

nD 2 

4 
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A g... d i.oo d 
1.2 {tlu't1 11-12) • 

0 .l' .Joel _J 1"' "' .... A .... 'J 
Ru Lu) .. 

11. 25 X 10 em 
2 

n. 125 em 
2 

-u. 150 em 

250 cm
2 

2 
275 em 

2 
n. 50 mm 

tl. 100 mm
2 

2 
fl. 200 mm 

2 
400 mm 

15 

t{A. A ..... .J d 
{tlu't113-14) 

0 
N 

A113J 

LrD1Lu) 

+1 0 -1 



2 
n. 150 mm 

2 
"JJ. 200 mm 

300 mm
2 

2 
600 mm 

n. 95 cm
2 

2 
"JJ. 140 em 

2 
190 em 

2 
266 em 

72 

+1 0 -1 



n. 2.62 mm 
2 

"1.1. 6.54 mm 

A. 26.17 mm
2 

2 
"· 78.50 mm 

.f.d ... '"-'"1 
2 

n. 8.94 mm 

tl. 15.90 mm
2 

2 
fl. 22.25 mm 

2 
"1. 63.59 mm 

2 
fl. 303.10 em 

\1. 475.71 cm
2 

73 

+1 0 -1 
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18. 50 mm " . . 
.I !'I ' .t ..,..t .,1 ' , 

20 mm 

n. 785 mm
2 

2 
"ll. 1,000 mm 

2 
1,256 mm 

2 
..1. 1,962 mm 

tl 
A 

'i:::t'l\IALtf\I'W!)fln''i'UJ1leJfl1.6 (11flfl19) 
o ..:fd 'ft,..l ..... ..... A. AI ""''l 

A11-t."'Hli.'VI1'W'I-t.fi1\IU AD A113Jl111 tu) 

19. 40 em em 
... ..t .,1 ... .... ' .... ' "II 

L1 

n. 314 em 
2 

2 
"ll. 295.5 em 

A. 549.5 cm
2 

2 
..1. 1,256 mm 

tl 
A 1.# d ..... d 

(11elfl 20-22) 

'I t{ .. t 0 ..t "" unuru1111 t1-t.t'ff11Un17mv':i\l ttfA113J'iL 7eJ\In1':iA1U1m'VI1'W'Ufl u 
'111,.1 ...., ca.; A. AI 1.; o Q..t') 

AeJ A113J3A113Jv1 A113JL111 tvua:::n1':i 

\hltlti) 
20. 2 10 'll"1.1.1!::: 

" . " 
rh • 

n. 50.50 x 31.50 'll"l.l. 

"lJ. 52.50 X 32.50 '151.1. 

54.50 X 34.50 '151.1. 

-\1. 56.50 X 36.50 'll"l.l. 

+1 0 -1 
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21. 2 ib x 2 ib Y. U1 

6 LaJm- -;l1u.1u. 50 Liu. 

U1n (n1 1 1w 100 g) 

n. 1397 g 

"JJ. 1524 g 

2222.5 g 

\1. 4444.5 g 

n. 6 

"JJ. 12 

18 

\l. 36 mhl\l 

CJ\1\l "J 
a,; A .c1 IJ,; o 

{1::GlU'YHJGln113J 

23. t!.J'Y11\I 

n. 

"JJ. m1aJGl.J 

+1 0 -1 



n. V (Volume)= Ax h 

A xh 
"'J. V (Volume) = 

3 

fl. V (Volume) = A x hm 

-\1. V (Volume) = Am x h 

n. V (Volume)= Ax h 

A xh 
tl. V (Volume) = -

3
-

fl. V (Volume)= A x hm 

-\1. V (Volume)= Am x h 

n. V (Volume)= A x h 

A xh 
"'J. V (Volume)= -

3
-

V (Volume)= Ax hm 

-\1. V (Volume)= Am x h 

n. V (Volume)= Ax h 

A xh 
"'J. V (Volume)= 

3 

fl. V (Volume) = A x hm 

\1. V (Volume)= Am x h 

28. 
'II 'II 

n. V (Volume)= 

"'J. V (Volume)= 

4 x nr3 

3 
A xh 

3 

fl. V (Volume) = A x hm 

-\1. V (Volume)= Am x h 

76 

+1 0 -1 



n. V (Volume)= ---
3 

A xh 
-n. V (Volume) = -

3
-

[
n:o2- n:dz] 

R. V (Volume) = 
4 

x h 

-:1. V (Volume)= Am x h 

77 

.I "'"' "' t.-d t--d 2.2 (1J£JYI 30-31) 

m13.1 
'II 'II 'II 

L"JilhJ) 

30. 20 em Gf-:1 40 em 
'II 'II 

rhnu"Jie.J 
3 

n. 157 em 
3 

"ll. 500 em 
3 

fl.1 ,571 em 
3 

\1. 3,142 em 

n.12.73 em 

"1J.31.41em 

fl. 31.84 em 

-:1. 100 em 

rn £J LL'VI e.J-:1 
'II 'II 

fnl:IJL"JilhJ) 

"1 ".J""' .I 32. "1J e.J e.J.:JL n £J1num1:1J Gf.:J"lle.J.:J'lu'Yl'l-:1 £J LL'VI fl:IJ 
'II 'II 'II 

n. 

"ll. ... 

.... u 

+1 0 -1 



3 
n. 416.66 mm 

3 
1,308.99 mm 

3 
fl. 65,449.88 mm 

3 
98,174.77 mm 

n. 5 m 

8 m 

f\.15 m 

\1.26 m 

78 

.d#II .. IA 3 
35. 1000 em 

'IJ 

n. 6.37 em 

'll. 9.55 em 

fl. 127.32 em 

\1. 190.98 em 

REJ 

36. 12 em 10 em 
"' q "' "' 

"" 15 em 
'IJ 

3 
n. 1,500 em 

3 
'll. 1,830 em 

3 
fl. 2,160 em 

3 
3,660 em 

+1 0 -1 



3 
n. 25,525.25 mm 

"lJ. 25,525.75 
3 

mm 
3 

fl. 25,550.50 mm 
3 

,:J. 25,550.85 mm 

79 

.I tf"" "" 
2.5 (!lel'YI 38w40) 

ri'rll'l m 'VI'lmJJ'lCJl ,-,-tin,-, n aJJ ua ::,-tln"'\l n a n\l ih 
" " 

n. 10 mm 

"ll. 13.03 mm 

mm 

_,. 40 mm 

+1 0 -1 
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39. 72 mm m.nn'Yl111Jl1 

rh Llfl 
3 

n. 21,703 mm 
3 

-n. 43,407 mm 
3 

fl. 497,664 mm 
3 

\1. 195,333 mm 

3 
n. 4,185.79 mm 

3 
ll. 4,186.67 mm 

fl. 4,188.67 
3 

mm 
3 

..:1. 4,189.79 mm 

n. 29 

15 mm 

3 
mm 

l!. 196 mm3 

3 
fl. 225 mm 

3 
\I. 228 mm 

+1 0 -1 
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42. 2 mm 20 mm m'l:: 
'U 

5 mm 
'U 

n. 586.05 mm
3 

3 
"ll. 587.05 mm 

3 
fl. 588.05 mm 

3 
,'J. 589.05 mm 

A iJ: iJ: d 
2.7 (1Ja'Yl 43-48) 

., ... 
tl-1 .. 

.. 

n. 500 

1J. 1,570 

fl. 1,870 

,'J. 2,000 

Q...l !' ..... t; I (;' Ql 

44. 200 3J3J. 3Jfl113Jf{,'J 

3oo 3J3J. ';l::iim13J';)L 
• 

n. 9.42 

"ll. 14.13 

fl. 18.84 

'U 'U 

+1 0 -1 



EJ.Jm1 £.J'YI1.J £.J LL 'VI &UJ 

n. 8.01 3.13.1
3 

"ll. 8.05 1!2J 
3 

3 
fl. 8.25 3..13..1 

3 
-3. 8.55 3..13..1 

82 

46. 5 ib 
'IJ 

m1 5 

n. 1.59 

"1!. 2.51 

3.16 

--1. 6.35 

'IJ • 

..:. a... d <=f "" 1 6" A 

47. 6 'VI'!-1.1 
'IJ 

10 Ul1l1'VIfiEJ:I.JLLfl:if'l-l.,.tl1'VI!i1id:l'l-l.flnU'I-I.'Y11".Jnfi3J iiff'lii 0.3 
'IJ 'IJ 

6 em 

E 
u 
0 

•• 
n. 750 fin 

'U 

"1!. 834 fin 
'U 

2,500 Hn ... 
--1. 1o.ooo fin 

'IJ 

+1 0 -1 



n. 26 a@l'l 

tl. 52 ftfl7 

fl. 78 

"· 104 

'M-, I \ 

/ - - -.._, '., 
" 

,> 

83 

3.1 49-53) 
' "' "' 

1J 0 nafl7 L 1n!,Vi1'lhVi\t'ntJD\Ii'U\11'U7tl'Y17\I!Ji1\l c:J 

AD A113J7A113J,j1) 

49. 
\1 

"' n. thVi\t'n (W) = m x g 
., 

"ll. llTv1un (W) = pxg 
., 

fl. (W) = mxp 
., 

"· (W) = pxv 

5o. 
..r .,1 

n. vmn 

"lJ. t113J1@1'l 

\1. 

51. 1 fitflnf!l 

n. 100 nf11 

tJ. 1 ,ooo nfaJ 

fl. 10.000 nf11 

"· 1oo.ooo nf11 

+1 0 -1 
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..1 A. ..1"' ... ' 
"lJ. LL1.:1'11Lfilil';J1nn11UH'HlU. £.1 1.:1 

n.m = pxw 

"ll.m = pxD 2 

fl. m = pxg 

-1.m = pxv 

·' '""" .... .... .col .... .col 3.2 (11elt1 54-55) 

.. J .. 

54 . 11.2 dm
3 

';J.:J'VI1lhviUn"lJEJ\I.:fiu.:nu. 
'IJ 

I I 3 
(mm1:1J'VIU1LLU.U. EJG'I:IJLU.ti:IJ = 2.70 kg/dm ) 

'IJ 

n. 96.65 ibiu. 
.... &.o 

11. 296.65 1-4. 'l @1\4, 

fl. 302.40 ibiu. 

\1. 656.65 ibiu 

., ... _ ... ..1..1 ...... ..t.J 3 
55. VlWYl 10 dm £111 6 

L 

n. 147 N 

11.588.6 N 

fl. 4,620.51 N 

\1. 46,205.10 N 

, 

+1 0 -1 
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.I A "' ,J "' ,J 
3.3 ('llufl 56-57) • 

... 
u J u 

R113JL1i1L\I) 

56. 1.4 mm 6m
2 

= 10.99 Kg/m
2

) 

" .... 
n. ana = 65.94 Kg 

0 

646.87 N ua::ou1'Vi'Un = 
"' 

'll. = 646.87 Kg = 65.94 N 

"' 
fl. = 75.94 Kg Lw::u1wttn = 646.87 N 

"' 
.J. = 65.94 Kg = 733.39 N 

57. 2 mm m
2 

20 Kg/m
2

) 

n. 100 nn, 1570 N 

'll. 100 nn, 1962 N 

fl. 200 nn, 1570 N 

\1. 200 nn, 1962 N 

R113JfR113J\h 1tJL-A') 

58. 50 fln 10 mm rl1Jflnnfl3J 
'U '\J \.1 'U 'll 

A I &Ill .... I f{' A 

'I'Hl.Jmfle:J.J 100 fln 8 mm. 3J3J1fl'Yl.Jtm 

!"! "" 2 .. 2 
mfln = 7.85 Kg/dm = 8.50 Kg/dm ) 

+1 0 -1 



n. 0.205 Kg 

'l.l. 0.227 Kg 

R 0.432 Kg 

\1. 0.751 Kg 

10 mm 

86 

' " "' "' .. ... 59. 100 x 100 mm 160 Kg -;J:::IJm1:1Jtn1 

L thnuieJ 

E 
E 
0 
0 .... 

n. 2.04 m (UJ<PI"i) 

'l.l. 5.04 m (L:IJr;t"i) 

8.75 m (L:IJr;t"i) 

\1. 16.75 m {L:IJr;t"i) 

+1 0 -1 
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60. 2 X 4ft 'VIU1 3 mm -;il'\4.1'\4. 3 LLt:.J'\4. • 
4 -;:mhu1m 

n. 58.24 em 

"l.l. 121.92 em 

fl. 182.88 em 

\1. 324.82 em 

'll • 

+1 0 -1 
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• 

LLUU't11.i1 ... ... ..1 
• .. 

Li,t fttlU Nu 
... ..1 ... ..1 

Yfl'}<Jin't'lll't1 tltl't1 1 2 3 4 5 6 7 8 9 10 
--

1.1 1 1 1 1 1 1 1 1 1 1 1 10 

2 1 1 1 1 0 1 0 1 1 1 8 

3 1 1 1 1 1 1 0 1 1 1 9 

4 1 1 0 1 1 1 1 1 1 1 9 

5 1 1 1 1 1 1 0 1 1 1 9 

6 1 1 1 1 1 1 0 1 1 1 9 

7 1 0 1 1 1 1 1 1 1 1 9 

8 1 1 1 1 1 0 1 1 1 1 9 

9 1 1 1 1 1 0 1 1 1 1 9 

10 1 1 1 1 1 1 1 0 1 1 9 

1.2 11 1 1 1 1 1 1 1 1 1 1 10 

12 1 1 1 1 1 0 0 1 1 1 8 

1.3 13 1 1 1 1 1 1 1 1 1 1 10 

14 1 1 1 1 1 1 0 1 1 1 9 

1.4 15 1 1 1 1 1 0 0 1 1 1 8 

16 1 1 1 1 1 1 0 1 1 1 9 

1.5 17 1 1 1 1 1 1 1 1 0 1 9 

18 1 1 1 1 1 1 0 1 1 1 9 

1.6 19 1 0 1 1 0 1 1 1 1 1 8 

1.7 20 1 1 0 1 1 1 1 1 1 1 9 

21 1 1 1 1 1 1 0 0 1 1 8 

22 1 1 1 1 1 1 1 1 1 1 10 

2.1 23 1 1 1 1 1 1 1 1 1 1 10 

24 1 1 1 1 1 0 1 1 1 1 9 

25 1 1 1 1 1 1 1 0 1 1 9 

26 1 1 0 1 1 1 1 1 1 1 9 
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IPI11"1\I 'll-1 (Ciftl) 

\1\Pit.h::"'"R' LUJUfi\PI ...... 
• .. 

i'lt!U Nu 
... ... vc fJ n,-·nm 1Jtlfl 1 2 3 4 5 6 7 8 9 10 

2.1 27 1 1 1 1 1 1 1 1 1 0 9 

28 1 1 1 0 1 1 1 1 0 1 8 

29 1 1 1 1 1 1 1 1 0 1 9 

2.2 30 1 1 1 1 0 1 1 1 1 1 9 

31 1 1 1 1 1 1 0 1 1 1 9 

2.3 32 1 0 1 1 1 1 1 1 1 1 9 

33 1 1 1 1 1 0 1 0 1 1 8 

34 1 1 0 1 1 1 1 1 1 1 9 

35 1 0 1 1 1 1 1 1 1 1 9 

2.4 36 1 1 1 1 1 1 0 1 1 1 9 

37 1 1 1 1 1 1 0 1 1 1 9 

2.5 38 1 1 1 1 1 1 1 1 1 1 10 

39 1 1 1 1 1 1 1 1 1 0 9 

40 1 1 1 1 1 0 1 1 1 1 9 

2.6 41 1 1 1 1 1 1 1 1 1 1 10 

42 1 0 1 1 1 1 1 1 1 1 9 

2.7 43 1 0 1 1 1 1 1 1 1 1 9 

44 1 1 1 1 1 1 0 1 1 1 9 

45 1 1 1 1 1 1 0 1 1 1 9 

46 1 1 1 1 1 1 0 1 1 1 9 

47 1 1 1 1 0 1 1 1 1 1 9 

48 0 1 1 1 1 1 0 1 1 1 8 

3.1 49 1 1 1 1 1 1 0 1 1 1 9 

50 1 1 1 1 1 0 1 1 1 1 9 

51 1 1 1 1 1 0 1 1 1 1 9 

52 1 1 1 1 1 1 0 1 1 1 9 

53 1 1 1 1 1 1 1 1 1 1 10 

3.2 54 1 1 1 1 1 1 1 1 1 1 10 
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\HPllh:a" fl ...... .,I 

• .. 
ftt!U Nu .. .,I ... .,I 

'W fl fl"fUJfl 1ltlfl 1 2 3 4 5 6 7 8 9 10 

3.2 55 1 1 1 1 1 1 1 1 1 0 9 

3.3 56 1 1 1 1 1 1 1 0 1 1 9 

57 1 1 1 1 1 1 1 1 0 1 9 

3.4 58 1 1 1 1 1 1 1 1 0 1 9 

59 1 1 1 1 1 1 1 1 1 1 10 

60 0 1 1 1 1 1 1 1 1 1 9 
LX 

X 58 54 56 59 56 51 41 55 55 57 = 542 

2 
2,916 3,025 3,025 3.249 

:E xz 
X 3,364 3,136 3,481 3,136 2,601 1,681 

=29,614 

Nu fiv C:E x 2
) = 293,764 

' '" ' '" 
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Nu 

2 3 4 5 6 7 8 9 10 

1.1 0 0 0 0 6 

2 0 0 0 6 

3 0 0 0 7 

4 0 0 0 0 6 

5 0 0 0 0 6 

6 0 0 0 0 6 

7 0 0 0 0 6 

8 0 0 0 0 6 

9 0 0 0 0 6 

10 0 0 0 0 6 

1.2 11 10 

12 0 0 0 7 

1.3 13 0 0 0 0 6 

14 0 0 0 0 6 

1.4 15 0 0 0 0 6 

16 0 0 0 7 

1.5 17 0 0 0 0 6 

18 0 0 0 0 0 5 

1.6 19 0 0 0 0 0 5 

1.7 20 0 0 0 0 6 

21 0 0 0 0 0 5 

22 0 9 

2.1 23 0 0 0 7 

24 0 0 0 7 

25 0 0 0 0 6 

26 0 0 0 0 6 
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IPIT'n\1 n-2 

;,inh::a"A' lUJtJflil ...... ..l 

' e4ltl1't1ill'ftltJA"'t1 .. 
"' l,., l'ftltJ Nu .. ..l ... ..I 

Mf)iln,-,-liYI tltlfl 1 2 3 4 5 6 7 8 9 10 

2.1 27 1 1 1 1 0 0 0 1 1 0 6 

28 0 1 0 0 1 1 1 1 1 0 6 

29 0 0 0 1 1 0 1 1 1 1 6 

2.2 30 1 0 1 1 0 1 1 1 0 0 6 

31 1 1 1 1 1 1 0 1 0 0 7 

2.3 32 0 0 0 1 0 1 1 1 1 1 6 

33 1 0 1 1 1 0 1 0 1 0 6 

34 1 1 1 1 1 1 0 1 1 0 8 

35 0 0 1 1 0 0 1 1 1 1 6 

2.4 36 0 0 1 1 1 0 1 1 0 1 6 

37 0 1 1 1 1 0 1 1 0 1 7 

2.5 38 0 1 0 1 0 0 1 1 1 1 6 

39 1 0 0 1 1 1 1 1 1 0 7 

40 1 1 1 0 0 0 1 1 0 0 5 

2.6 41 1 0 0 1 0 0 1 0 1 1 5 

42 1 0 1 1 1 1 0 0 0 1 6 

2.7 43 1 0 1 1 1 1 1 1 0 0 7 

44 1 0 0 0 1 1 0 1 1 1 6 

45 0 1 0 1 0 0 1 1 1 1 6 

46 1 0 0 0 1 1 1 0 1 1 6 

47 1 1 1 1 0 0 1 1 0 1 7 

48 1 1 1 1 1 1 1 0 1 1 9 

3.1 49 0 1 1 0 1 0 1 1 0 1 6 

50 0 0 1 1 1 1 1 1 1 1 8 

51 1 1 0 0 1 0 1 1 1 1 7 

52 0 0 1 1 0 1 1 1 0 1 6 

53 1 1 0 0 1 1 0 0 1 0 5 

3.2 54 0 0 0 1 1 0 1 1 1 1 6 
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'IJ-2 

Nu 

1 2 3 4 5 6 7 8 9 10 

3.2 55 0 0 0 0 6 

3.3 56 0 0 0 0 6 

57 0 0 0 0 6 

3.4 58 0 0 0 7 

59 0 0 0 7 

60 0 0 0 7 
l:r 

X 42 38 32 45 38 34 41 40 37 36 = 363 

2 
X 1,764 1,444 1,024 2.025 1,444 1,156 1,681 1.600 





1.1 

2 

3 
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Nu NL p r q p.q 
' U1fl-.11£1 

(p) 

.i1LL"fl 

(r) 

10 6 0.80 0.40 0.20 0.16 1'!i'\Yi \i1uunM t41!.nl·n"1.Yi 

8 6 0.70 0.20 0.30 0.21 1'll"lii \i1uunM lt1mb"lYi 

9 7 0.80 0.20 0.20 0.16 l'll"lii \i1uunM lt11nH'li 

4 9 6 0.75 0.30 0.25 0.19 h"lYi \i1LL1.1nM lt11111'll"lYi 

5 9 6 0.75 0.30 0.25 0.19 L'!l"li \i1uunM lt1a.nh"li 

6 9 6 0.75 0.30 0.25 0.19 1'll"li 

7 9 6 0.75 0.30 0.25 0.19 b"li \i1LL1.1nM lt1mh"li 

8 9 6 0. 75 0.30 0.25 0.19 1'!i'\Yi \i1uunlYi \t1mh"li 

9 9 6 0.75 0.30 0.25 0.19 L'll"lYi lt1mh"li 

10 9 6 0.75 0.30 0.25 0.19 li'lYi U1lJ1hl"lYi 

1.2 

12 8 6 0.70 0.20 0.30 0.21 

1.3 13 10 6 0.80 0.40 0.20 0.16 

14 9 6 0.75 0.30 0.25 0.19 

1.4 15 8 6 0.70 0.20 0.30 0.21 

16 9 7 0.80 0.20 0.20 0.16 

1.5 17 9 6 0. 75 0.30 0.25 0.19 

18 9 5 0. 70 0.40 0.30 0.21 

1.6 19 8 5 0.65 0.30 0.35 0.23 

1.7 20 9 6 0.75 0.30 0.25 0.19 

21 8 5 0.65 0.30 0.35 0.23 1'll"lii t411J1L'll"li 

22 10 9 0.95 0.10 0.05 0.05 H'taj'lii' 

2.1 23 10 7 0.85 0.30 0.15 0.13 

24 9 7 0.80 0.20 0.20 0.16 

25 9 6 0.75 0.30 0.25 0.19 

26 9 6 0. 75 0.30 0.25 0.19 

27 9 6 0. 75 0.30 0.25 0.19 



.. 
fl 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

3.1 

3.2 

LLUUflAftiiU 
.. .I 
tlilfl 

28 

29 

30 

31 

32 
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Nu NL p r q p.q 

8 6 0. 70 0.20 0.30 0.21 

9 6 0.75 0.30 0.25 0.19 

9 6 0.75 0.30 0.25 0.19 

9 7 0.80 0.20 0.20 0.16 

9 6 0. 75 0.30 0.25 0.19 

. • 0 

A1AI11J A1il1'"1;) 

r.nn-,hu \i1u"n 

(p) (r) 
.. 
tlilftiiU 

33 8 6 0.70 0.20 0.30 0.21 \i1u.l4n"M lbmhr"ti 

34 9 8 0.85 0.10 0.15 0.13 \i1u.l4nlliti b"tl.iti 

35 9 6 0.75 0.30 0.25 0.19 h"tri \i1u.\On"M 

36 9 6 0.75 0.30 0.25 0.19 

37 9 7 0.80 0.20 0.20 0.16 

38 10 6 0.80 0.40 0.20 0.16 

39 9 7 0.80 0.20 0.20 0.16 

40 9 5 0. 70 0.40 0.30 0.21 

41 10 5 0.75 0.50 0.25 0.19 

42 9 6 0. 75 0.30 0.25 0.19 

43 9 7 0.80 0.20 0.20 0.16 

44 9 6 0.75 0.30 0.25 0.19 

45 9 6 0. 75 0.30 0.25 0.19 

46 9 6 0. 75 0.30 0.25 0.19 

47 9 7 0.80 0.20 0.20 0.16 

48 8 

49 9 6 0.75 0.30 0.25 0.19 

50 9 8 0.85 0.10 0.15 0.13 \i1u.l4n"uiti L'tf"tl.iti 

51 9 7 0.80 0.20 0.20 0.16 h"ti \i1u.\On"M ll1mhr"ti 

52 9 6 0.75 0.30 0.25 0.19 b"ti \i1u.\Onti ll1mhr"ti 

53 10 5 0.75 0.50 0.25 0.19 l'tf"ti \i1u.\Onti ll1lJ1b"ti 

54 10 6 0.80 0.40 0.20 0.16 

55 9 6 0.75 0.30 0.25 0.19 
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I 

• • 
Lti.t 

I 

lJ1fl...,1(J 1Jtl.t 
., .J Nu NL p r q p.q ., 

11tlfl (p) (r) 11tlfttllJ 
..1 
f1 

3.3 56 9 6 0.75 0.30 0.25 0.19 1'11"li 

57 9 6 0.75 0.30 0.25 0.19 1'11"li '141lJ1l'll"li 

3.4 58 9 7 0.80 0.20 0.20 0.16 1'11"lii '141ln1'11"li 

59 10 7 0.85 0.30 0.15 0.13 l'I!"W'i 

60 9 7 0.80 0.20 0.20 0.16 l'll"li '141lJ1L'II"li 

11:1J 542 381 46.2 16.1 13.9 10.4 
.d 

L\UUJ 9.03 6.35 0.77 0.27 0.23 0.17 
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··························································································································· 

A 

n. mJ. 'VI"HJ (mm) 
2 ... 2 

!1. 3J3J. (mm ) 
3 A 3 

fl. mJ 'VI1e:J (mm ) 
4 A 4 

\!. 2J2J 'VI1e:J (mm ) 
At t cv.d A.O. 

2. 

n. 1 ,ooo 

'l.l. 10,000 

fl. 100,000 

\!. 1,000,000 
.f ..1..1 ..1 .... .... .. ., 1 

3. fle:J'l.le:J 
'IJ • 

n. A= W x L 

!1. A= L x l 

n. A= W x L 

"11. A= L x L 

fl. A= L x H 

1 
.1. A = z X (l1 +l2) x H 



n.A= Wx L 

'll. A= L x L 

fl. A= L x H 

1 
,1. A=- x (l1+l2) X H 

2 

6. 

n. A= W x L 

'lJ. A= L x L 

Lx H 

1 
,:,, A= -x (L1+L2) x H 

2 
.f..l "" .. .,, 

7. 

nD2 

n.A=--:t 
1 

'lJ. A=- XL X H 
2 

fl. A= L x H 

1 
,1, A = -X (L1+L2) X H 

2 
.r "" .. ... , 

9. 

n. A= 

'll. A= 

,:,. A= 

nOd 

4 
2 
-xLxH 
3 

X (02
- d2

) 
4 

nD2 

4 

101 



n.A= 
1tDd 

4 
2 

"lJ. A= 4 1fr 
rr 2 2 

fl. A = - X (0 - d ) 
4 

rrD 2 

4 
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6'A. A d ""' d 
(tlil't111-12) • 

.. 
. '".J .J ..., .. .r .J "..., ..... "l 

11. 25 x 10 em 

n. 125 em 
2 

2 
"ll. 150 em 

250 cm
2 

2 
275 em 

12. (mm) 
'IJ 

2 
n. 50 mm 

tl. 100 mm
2 

2 
fl. 200 mm 

2 
._'!. 400 mm 

15 

0 
N 



2 
n. 150 mm 

2 
"1.1. 200 mm 

R. 300 mm2 

2 
600 mm 

.I o .f .,1 
14. 

'II 

E .., 
0 ... 

n. 95 cm2 

2 
"1.1. 140 em 

2 
f1. 190 em 

2 
-:1. 266 em 

103 

.J ffA A """ s;.J (!ltJ't115-16) 

0 ..t .J I 1" s; 
R1"1 mM1'W"'t11"1 naaJ naaJ .. 



n. 2.62 mm 
2 

"ll. 6.54 mm 

A. 26.17 mm2 

78.50 mm 
2 

104 

16. 1.4 mm 4.5 mm 

2 
n. 8.94 mm 

'll. 15.90 mm2 

2 
fl. 22.25 mm 

2 
63.59 mm 

2 
"ll. 151.50 em 

2 
fl. 303.10 em 

"· 475.71 cm
2 

'lJ 

18. 50 mm LLiil::fi1uftLLfl1JftR<ill<illi 
'lJ • • 

.1 !'I o .J' ..,.f .J o , 

20 mm H1U<il LLt-JU U\1::3J'rlWYlL 't11 L<il 

n. 785 mm2 

2 
"ll. 1,000 mm 

2 
fl. 10256 mm 

2 
10962 mm 
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tl t:A. A Loo.d IJ,.Id 
{tle:J'YI19) 

'Vi1" A113JLoU1 1\1) .. 
19. 'Yia't11.JnmJ"l..U1Cilf11111l<i!1l1£J'IMJn 40 em 30 em 

Lfi1nl1Lfi1Ld 

2 
n. 314 em 

2 
"1.1. 295.5 em 

A. 549.5 cm
2 

2 
.J. 1,256 mm 

1 .... .... .... .. ... .... 0 .... 6) 0 1- r'l .... 
Ae:J A113J2A113J\11 A113Jttl1 U 

20. n.J1tlm·.Jm::uaniim111";J 2 10 '!l'11.";J:: 
'IJ • 'IJ 

n. 50.50 x 31.50 '!511. 

"1.1. 52.50 X 32.50 '!511. 

fl. 54.50 X 34.50 '!511 . 

.J. 56.50 X 36.50 '!511. 

21. 2 U1 x 2 U1 'VIU1 Y.. U1 m111t111 6 L11m 

-;11U1U 50 LffU (ti1 1 <i1111.JL11<ild 100 g ) 

n. 1397 g 

"1.1. 1524 g 

fl. 2222.5 g 

"· 4444.5 g 

1/4" 



n. 6 

"1.1. 12 

fl. 18 mie1.:1 

"· 36 flfteJ-1 
I 0 

'Vi'"1tlfl 2 fl1'iR1'"1ni>'Vi1u'i3J10l'i 

Q...o A "' 0 

ReJ R113J'iR113J\l1) .. 
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23. a.:J'Y11.:Jff.:J"l.IU.1U. 
\1 

n. m111£n1 

n. V (Volume)= Ax h 

"1.1. V (Volume)= 
A xh 

3 

fl. V (Volume)= A x hm 

.:1. V (Volume)= Am x h 

25. "lia Lmflll 
\1 \1 

n. V (Volume)= Ax h 

A xh 
11. V (Volume)= -

3
-

fl. V (Volume) = A x hm 

.:1. V (Volume)= Am x h 



n. V (Volume)= Ax h 

A xh 
"1.1. V (Volume)= --

3 

R. V (Volume)= Ax hm 

V (Volume)= Am x h 
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27. 
'lJ 'lJ 

n. V (Volume)= Ax h 

"1.1. V (Volume) = 
A xh 

3 

fl. V (Volume)= Ax hm 

-1. V (Volume)= Am x h 

28. 
'lJ 'lJ 

4 x nr3 

n. V (Volume)= -
3
-

A xh 
"1.1. V (Volume)= 

3 

fl. V (Volume)= Ax hm 

\1. V (Volume)= Am x h 

n. V (Volume)= 
3 

A xh 
"1.1. V (Volume)= 

3 

[
nD2 

- nd2
] 

R. V (Volume) = 
4 

x h 

\1. V (Volume)= Am x h 

tl 
tfA A o- d .... d 

"i::a"RLtf"'n!Jiln"i"i3J11ilYI 2.2 (11ilYI 30-31) 

u u u 

Ril 
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30. 20 em 40 em 
" " 

3 
n. 157 em 

3 
"ll. 500 em 

3 
fl.1,571 em 

3 
\1. 3,142 em 

31. 10 em 1000 em
3 

" " 
n.12.73 em 

"1.1. 31.41 em 

fl. 31.84 em 

..1. 100 em 

·' """ .... .... ..l .... .,I 2.3 {tiOfl 32-35) 

... .. 

RD R"l13JttJ11\I) 

32. i r.r:n1u m111 LL'VI 
" " " 

... 
i'l. ... .. 

3 
n. 416.66 mm 

3 
"1.1. 1,308.99 mm 

i'l. 65,449.88 mm 
3 

3 
..1. 98,174.77 mm 

..... tiA""tl"' 3 ... 2 .... A 

34. '111'1.1...111 20 m 4 m " ... 
.,I 

(m) 
" 

n. 5 m 

"ll. am 
i'l. 15m 

..1. 26m 



n. 6.37 em 

11.9.55 em 

fl. 127.32 em 

190.98 em 
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tl 
tfA A ... ... 

7::t'f\IAL!h'Jrf&]l'ln773Jtlilfl 2.4 (1Jilfl 36-37) 

36. 12 em 10 em 
"' II "' "' 

3 
n. 1,500 em 

3 
11. 1,830 em 

3 
fl. 2,160 em 

3 
3,660 em 

37. 'VI 
'IJ 'IJ ... 

3 n. 25,525.25 mm 
3 

"ll. 25,525.75 mm 
3 

fl. 25,550.50 mm 
3 

25,550.85 mm 
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.. I .J " .. fA 3 A cv X .:::11 ... I 6' 
38. 1u'Yl1\lnfi:JJ"lh'l:JJu11J1'i11 1000 mm :JJtl11:JJGf\l'il'il 10 mm 'Yl1\lnfi:JJU.';J:::JJLGfU.f.J1U.ffU.r.Jnfl1\l 

'IJ 'IJ 'IJ 

rl11LrhLiil 

n. 10 mm 

'lJ. 13.03 mm 

R.16.66 mm 

\l. 40 mm 

39. 72 mm EJrnn'Yl111J':h 
'IJ 'IJ 

.I ', 
flnLu'il EJ\IflnU.:JJu1:JJ1'i11L '111 
'IJ 'IJ 

3 
n. 21,703 mm 

3 
'lJ. 43,407 mm 

3 
fl. 497,664 mm 

\1. 195,333 mm3 

40. rl\11J11';l n1"ll"'Yl1\ln fi:JJ LU'VI im.hu.f'!u.rJn f!1\l £111 20 mm 
• 'IJ 

3 
n. 4,185.79 mm 

3 
tl. 4,186.67 mm 

3 
fl. 4,188.67 mm 

3 
\1. 4,189.79 mm 
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tl A I); d Q..l d 
2.6 {'11fl't1 41-42) 

I ni>'Vi1rn3J1flnlil\l'l\IU 'Vi'l'" .. 

5 mm 

15 mm 

n. 29 
3 

mm 

'II. 196 
3 mm 

225 
3 

fl. mm 

\!. 228 
3 

mm 

" a "" • G' 42. LL'VI1Umfln'VIU1 2 mm m"umuf!u£Jnfl1\J1l1£JUEJn 20 mm LLfl::: 
'IJ 

Liur..J1Uf!U[]nfl1\J1l1£J1u 5 mm 
'IJ 

n. 586.05 mm3 

3 
"11. 587.05 mm 

3 
fl. 588.05 mm 

3 
\1. 589.05 mm 

43. 1000 "\! 2 
'IJ 'IJ 'IJ .. .. .. 

L:JJ<il1 \J::::J..Jf111:JJ\Jnfl<il1 
• 

n. 500 

'IJ. 1,570 

". 1 ,870 

\1. 2,000 
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" ....., o -... "' , tr' a a 
44. 200 1J1J. 300 1J1J. ';J!:1Jfl111J';J 

n. 9.42 im.,­

"ll. 14.13 

fl. 18.84 

\1. 41.88 am 

. 

45. 3.5 25 1J1J. 

n. 8.01 3J3J
3 

3 
"ll. 8.05 1J1J 

3 
fl. 8.25 1J1J 

3 
\1. 8.55 1J 1J 

... 

46. 5 U1 

E 
(.) 

0 

n. 1.59 

"ll. 2.51 am 
Fl. 3.16 ftCJI'i 

\1. 6.35 

n. 750 fln 
'II 

"ll. 834 fln 
'II 

Ft. 2,500 nn .. 
\1. 10,000 fln 

•• 



n. 26 

tl. 52 ftfl"i 

fl. 78 

\1. 104 
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.I tf "' d "' d 3.1 {!lflYI 49-53) 

u an i'ffl"i t" n17A1" 1 mtsnJ' Tl.n't'ntJ "iUYI"i\1 fi1\l ., uGt:: LGt 'Vi::"iu'rf"i"inL n<Pi fl\1 
.. .. J u " 

..... A, .:31 .., 0 

5'1fl 5'1113J"iA113JU1) .. 
49. 

'IJ ... 
n. thvntn (W) = m x g 

., 
"IJ. ('N) = p x g 

., 
fl. ('N) = m x p 

., 
\1. (W) = p x v 

5o. m11'11u.1 EJ\I'YI71mh v:: t ,-l.Tl\1 
..f .,I 

n. 

"ll. 

5'1.3J1Gt 

\1. 

51. 1 n1iilnfa.J iifi1Lthnufinfa.J 

n. 100 

tJ. 1 ,ooo ni'JJ 

fl. 10,000 

\1. 100,000 
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.,A.. .,A .,A-.. .._ I 

.1. 

53. . 
n.m = pxw 

"l.l.m = pxO 2 

fl. m = pxg 

"· m = p xv 
tl .. "" "" ... .,A ... .,A 

3.2 (tJan 54-55) 

" " 
") 

u .. 

fia A113JL,j1lv) 

54. L 11.2 dm 
3 -;J\J'V11J1wt!n'lJe:J\lifu.,nu. 

I I A ,:::11 3 
(fllfi11:1J'VIU1LL'U.'U. = 2.70 kg/dm ) 

n. 96.65 

tJ. 296.65 

fl. 302.40 

\l. 656.65 

n. 147 N 

tJ. 588.6 N 

fl. 4,620.51 N 

\l. 46,205.10 N 



115 

tl 
6' A A ... .,1 \1-' ,.l 

3.3 (1Hl't1 56-57) • 
., u J u 

56. L 1.4 mm 6 m 
2 

ihJ1flLLfl::1i'1'VIUnL rh 

ii1i'1'V1un = 10.99 Kg/m
2
) 

... 
n. 3J'ln = 65.94 Kg = 646.87 N 

... 
"ll. = 646.87 Kg LLfl::U1'VIUn = 65.94 N 

... 
fl. mt'l = 75.94 Kg LLfl::UTVIUn = 646.87 N 

... 
.J. = 65.94 Kg LLfl::U1'VIUn = 733.39 N 

57. 2 mm m
2 

20 
2 

Kg/m) 

n. 100 nn. 1570 N 

"ll. 100 nn. 1962 N 

fl. 200 n n. 1570 N 

"· 200 nn, 1962 N 

u u 

1tlttf') 

58. 50 t'ln iiufu.t-hu.f!u.EJnt'l1.J 10 mm 100 fln 
\1 'll 'U \I 'll 'll 

G'l::fln iiufu.t-hU.fiU.EJnfl1.J 8 mm. 
'IJ 'IJ 

!'! 2 .. 2 
L'VIt'ln = 7.85 Kg/dm ,Ylfl\!L'VIflfl.J = 8.50 Kg/dm ) 

n. 0.205 Kg 

"ll. 0.227 Kg 

0.432 Kg 

.J. 0.751 Kg 



E 
E 

0 
0 

n. 2.04 m {UJl91 

-n. 5.04 m {L11m) 

fl. 8.75 m {b11m) 

-:1. 16.75 m 

116 

60. 2 x 4ft 'VI'U.l 3 mm 3 LLe-4'U. • 
4 rnm111 t.n1Liu.e-41u."'u.Efn vnd . 

2ft 2ft 

n. 58.24 em 

-n. 121.92 em 

fl. 182.88 em 

324.82 em 
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.. .. 
1 

.. 
2 UnL1EJ'U. 113.Jfl:: LL'U. U 

d 
fl::LL fl::LL .. fl'U.'Yl (E,) 

(10 fl::UUU) (10 fl::UUU) {20 fl::UUU) 

1 8 7 15 

2 8 8 16 

3 7 9 16 

4 9 9 18 

5 9 7 16 

6 8 8 16 

7 9 10 19 

8 7 8 15 

9 9 6 15 

10 8 9 17 

11 10 10 20 

12 8 9 17 

13 9 9 18 

14 9 8 17 

15 9 7 16 

16 8 9 17 

17 8 7 15 

18 7 9 16 

19 7 8 15 

20 8 8 16 

21 8 7 15 

22 9 8 17 

23 8 9 17 

24 9 9 18 

111.1 199 198 397 

8.29 8.25 16.54 

"' 1El EJ 82.92 82.50 82.71 
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V.U"H.JnTl"L1£J'I.4f'i 2 

... 
3 nl?J1ifi 4 '\.4nL''W'\.4 1"11Jfi!:LL '\.4'\.4 .. 

fi!:Lb fi!:LL fi'U.fl (E,) 

(10 fi::LLUU) (10 fi!:LLUU} (20 fi!:LLUU) 

1 8 7 15 

2 9 8 17 

3 9 8 17 

4 9 8 17 

5 9 8 17 

6 8 7 15 

7 8 9 17 

8 7 7 14 

9 8 8 16 

10 9 7 16 

11 9 7 16 

12 9 8 17 
-

13 8 8 16 

14 9 9 18 

15 9 9 18 

16 10 8 18 

17 8 8 16 

18 8 8 16 

19 9 9 18 

20 8 9 17 

21 9 9 18 

22 10 8 18 

23 9 8 17 

24 9 9 18 

1"11.1 208 194 402 
d 

fi1LO.i.'ltl 8.67 8.08 16.75 

86.67 80.83 83.75 
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3 

5 6 
..1 

fl:::U fl'U't1 (E1) 

(10 fl:::U.U'U) (10 fl:::UUU) (20 fl:::UU'U) 

1 8 9 17 

2 8 8 16 

3 7 9 16 

4 8 8 16 

5 8 8 16 

6 8 9 17 

7 8 9 17 

8 8 8 16 

9 8 8 16 

10 8 8 16 

11 9 9 18 

12 9 7 16 

13 9 8 17 

14 8 9 17 

15 9 8 17 

16 7 8 15 

17 9 9 18 

18 8 9 17 

19 8 8 16 

20 9 7 16 

21 9 9 18 

22 8 9 17 

23 7 9 16 

24 10 8 18 

11:1J 198 201 399 
..1 

fi1LUL'W 8.25 8.38 16.63 

82.50 83.75 83.13 
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@11"i1,1 \1-2 1 1iL 'Ylflitfl 
• 

K-W-0-L 
'IJ 

Q..o Qoc" ,. 

(E2 ) 

(11:1J 50 fl::U.U.U.) 

41 

2 40 

3 41 

4 44 

5 40 

6 41 

7 43 

8 39 

9 40 

10 45 

11 45 

12 45 

13 46 

14 46 

15 46 

16 46 

17 42 

18 42 

19 40 

20 41 

21 40 

22 42 

23 42 

24 46 

11:1J 1023 

42.63 

85.25 
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111T'n\l \1-3 (E 1) LLGl:: 

,hfEJ t1 u. U.f..Jtl (E2) , 
., ..J 

- AC" #II. 

fl!:LL UU.J:.J fl't1til11·:Jn11L 1£JU. 

(E2) 

82.71 

2 83.75 85.25 

3 83.13 

249.58 85.25 
..J -

fl!:LL U.U.LUIW (X) 83.19 85.25 
________ __ 

. .. 
ntJU.L1£JU. 

(50 fl::LL'U. U.) (50 fl::LLU.U.) 

27 41 14 

2 28 40 12 

3 23 41 18 

4 32 44 12 

5 21 40 19 

6 26 41 15 

7 34 43 9 

8 23 39 16 

9 28 40 12 

10 32 45 13 

11 33 45 12 

12 30 45 15 

13 33 46 13 

14 30 46 16 

15 27 46 19 



. .. 
mJU.L1£JU. 

16 33 

17 26 

18 26 

19 26 

20 25 

21 24 

22 24 

23 27 

24 33 

1111 671 
--· 

..1 
fl::LLU.U.LUG'W 27.958 

Q .. 

111U.1U. fl::LLU. U.f..lfHUJt]'Ylll 

irm1£Ju. m1L 1£Ju.ri au. 

{flU.) -
X S.D. 

24 27.958 3.816 

27.958 

42.625 

123 

46 

42 

42 

40 

41 

40 

42 

42 

46 

1023 

42.625 

A<' 

fl::LL U. U.f..llil 

-
X S.D. 

42.625 2.428 

N = 24 

th- t 

- 28.782 * 

..: ..t 
L VUJ'!JU. 

13 

16 

16 

14 

16 

16 

18 

15 

13 

352 

14.667 

A<' .. 
f..l IHUJ t]'Yltm1·-ln1'H 1£JU. 

Effectiveness 

(Post-test - Pre-test) 

14.667 

Sig. 

(2-tailed) 

.000 
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.,; ... , "' ... ... , "' ... 
1?111"1\l il. El\JU.nmjU. 

LiL K-W-0-l . 
X S.D. 

h 

1. • 
K-W-0-L 

4.63 0.49 

.r::ll A ... t d 
11 tJ"l"ll'lfl "ll'EJlJ 

2. K-W-D-L 1um1u.nL'il'YltJ 
" 4.50 0.51 

"1 .¥ 1 ... i. ". ..r L'1Jl ll.l.J'Ylb1£JU 

3. K-W-0-L 1um1LLnl'il'YltJ .. 4.43 0.65 mn 

l..rqJm 

4.58 0.50 

5. um1vuiimllJifUnlfU1U 
• 

K-W-0-L 1um1LLnl'\J'YltJ 
4.29 0.62 mn 

... 

4.33 0.48 mn 

K-W-D-L 4.54 0.51 

• ..l' 
Ellll.lJln'1lll. 

4.46 0.51 

9. . .. 4.50 0.59 

K-W-0-L 'li'"l EJ l iun L 1£Jll.iifl1111L 1 lJl nifu 

10. ... 4.25 0.61 mn 

LL1J1J K-W-0-L 
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11. 
'IJ 

K-W-D-L 

12. K-W-0-L 
'IJ 

'U 'IJ 

13. 

'IJ 

K-W-D-L 

14. 
'IJ 

K-W-D-L 1 Un11LLnL1l'Yl rJ1_rt!J'VI111 £Jl"ll'1flrn\ill'l1 R\ilf'JI1" L 

rh 1 

K-W-D-L 

11:1..1fl'l4 

16. 
'IJ 

K-W-D-L 1um1LLnL';J'YlrlJt!J'V11 

• 
17. 

'IJ 

K-W-D-L 1um1u.nL11'YlrJ1_rt!JVI1 nvl"1!1flrn!ilf'I1Riilf'li1.:J 

18. 
'IJ 

K-W-D-L m iieJ-J 
'IJ 

19. U.fl:::'Ji1£J1iv'i1U.U:::tb 
'IJ'IJ 'IJ 

'IJ 

X S.D. 

4.17 0.48 mn 

4.25 0.61 mn 

4.38 0.49 mn 

4.50 0.51 

4.33 0.48 mn 

4.21 0.51 mn 

4.33 0.70 mn 

4.17 0.48 

4.29 0.55 mn 
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K-W-D-L • 
EJ1t:ri''l.l.LLfl::Yi 1 wf'l.l.L1£J'I.l.mnif'l.l. 

21. 
.... 

K-W-0-L rh 

23. £J HL i'LLUlJ 
.... 

K-W-0-L 

24. n11L 1 "lfL 'Ylflilfl 1£J'1.4 fLLlJU 
.... 

K-W-0-L 'li1£J 1 

lt'm1£J'I.l. 

26. n11L 1£J'I.l.n11i;lEJ'\.4 hw 1"JfL 
.... 

K-W-0-L 
.... 

28. n11L 1£J'I.l.n11ffEJ'\.4 £J 1 'lfi 'Ylflil.fl 1£J'I.l.fUU1J 
.... 

K -W-O-L 'l.l.'ll EJ.:J 
.... 

29. n11L 1£J'I.l.n11ffEJ'\.4 1"JfL 'Ylflilfln11iYin11L 1£J'1.4 fLLUU 
'II 

K-W-0-L 

1 .. .t 
:JJ £J 'l.l.n11L 1£J'I.l.:JJ1n'll'l.l. 

X 

4.17 

4.21 

4.33 

4.04 

4.21 

4.13 

4.42 

4.38 

4.42 

4.33 

4.42 

4.34 

S.D. 

0.76 

0.59 

0.70 

0.69 

0.51 

0.54 

0.50 

0.71 

0.58 

0.56 

0.50 

0.18 

liJ 

mn 

mn 

mn 

mn 

mn 

mn 

mn 

mn 

mn 

mn 

111n 
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,-M'a1tr1 21o3- 2oog ,.,."'1'" 2 ·vnhunGt 2 i1taJ" 
11anaGt,-lh::n1Fritm1l'l,-1tr1if'n (tbtr.) 'n.ff. 2556 .. 

································································································································· 

1) (SI Unit) 

2) 'J 
0 (:t " F:t ..... I 0 ..... 

3) fl111JL11"1JtlU 

"" ' L fl1fl\l fl'U.LL 1\1 

4) tl1::111 e:J.J 1l.l...:J1UL L 

1 

1) (SI Unit) 

2) ') 

0 "a_.. IOQ,.I d I 

3) fl111JL11'ile:JU 

LL1.J 

4) e:J\1 £.11 'U.\11l.l.L 

1 

0 .... .... 

A1Dfi'U1tl'i1tl1tf1 

L U1::UULfl!;fLEJ (SI Unit) £.111 Li'U. 

1e:JU1U ') 

fl111J L fl111J 1 'U..J1tU n11tl1::111 rn 
1 

' ' 
11fl1.J1'U.L ifa11 Lfl1e:J.J c.J fl'U.LL 1.J 
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1. L ')hi 
'IJ 

2. em 
'IJ 

., ' ' 

2. 

1. ') 
'IJ 'IJ ., 

4. 
'IJ 

2. a-1 
'IJ 

3. 
'IJ 

"' 0 d I 

4. 

'IJ 



131 

. 
.:lit. t: Lo 9.·• .CC I 

nT'i'lLA71::ViVi11HJL'Hl\l {0Hl) 

;J(;lth::a\IA'ti1lt.J 

2 1. l-ll'1 'J hi 

1. 2. 

2. tJEJ!ilLL'VIfUJ 'J 

3. nt'VI1tl1mli111tl'Y11\I t.1 EllillL 'V11il11ilil n773J . 
4. 1. UEJnffm 1 

6. EJ"'1"1LL'VI1'U. EJ"' 

1. Llnu"'ru'VI11 tlil tiL -nf11111f 



. 
I .::C 0 o ca... 

M'WHJfl 3 

1. ') ,. 

2. n11'VIlthvl'l!n ') ,. 

132 

1. L"lJl ,. 

2. 

'J ,. 

3. fl..:! 

'J ,. 

') ,. ,. 

,. 
" " 

2. 

,. ,. 

3. f11WJtu.'V11J1m!n ') ,. 

' " " 114 0 0 Q..oo A 

L 1fl..:ln11Tl1U 1 tu. Ul'VIUn"lJ fl..:l"ll'U..:11U. 

,. 
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LLU 1UI1"Hlf eJ'U. 

1 rJ rna UL rJ ltt'll,f an 
' 

Subject: 
... tf I ... 

(2103-2009) 

2. 

1U'Y11.J 'J 

') 

2. 

3. 
'IJ 

0 .r 
4. 

5. 
'IJ 

6. 

7. LLnu"'ru-l·n 
'IJ 

'IJ 

"' ..... 0 ... 

2. 

-

A .._. ' 
3-4 flU f'ln1!f-1qJ1EW1'1 

qJ12.m.JLL1J1J KWDL 
"' ..... "!''I ..... 

3. 

- U nL 1 tJ Wh llfl Wri1 LL 1J 1J tJ LLnl 'Yl rl 
tl ... KWDL qJ11J,fUqJEJU i.JU 

1) 

..... "" t: ... 
2) 

... 

3) 

4) q] au au 
1 

5) um1£JUR\Ii1LL tJ 
1 

n11LLn1 EJ.J .. 
.... A. 

4. 

-
1 

na1 

2 mu 

120 .. 
UTYJ 
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LLU'UflT'HHl'U 

1nmamnA"AThtmfan 
' . 

Subject: Ani.GIA'1aGI'l't11'11L!HliJ (21 03-2009) 

1. L"lil ') 
'II 

-.I tf A A. u'l'::a\JA Lt$\Jft !)GI fl'l''l'3J 

1. 
'II 

6. fl\11\1 LL'VI1'U. 

'II 

7. LLntJ ... 
'II 

0 'I; I 41:11 

1. !1""1Ltl1atJf1L'l'U" 

-
... 

2. i"<'l1t"""1'l'ao" 

-

-
1 

.. .... 0 

3-4 

KWDL 
'II ... 

3. 

-

tJ ... KWDL 

1) h'Ylrf 

Q,.oo ...... .r' "" 

hi'Yl rf tJ ... qJ 'VIl ( i f11 u1 rn) 

3) 

m1f11u1rn 

4) 
1 

5) 
1 

m1tmL ";J'YJ rftJ ... qj'V11'VI ,Z a \I 
... 

.... .... .. 1 A, 4. 

-
q 

2 mu 

120 .. 
'!.l.1'Yl 
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1nr.nautnAuAihtmTan , 
"' .. I ... 

Subject: (2103-2009) 

;)(;lt.h:::""R',.i1 hi 

1. . .ntrn.hn\l 
'lJ 

'JLi 

2. L i1 hlifimwu1 lfl'VI:: 

'J i.i 
'lJ 

3. 

'J 
'lJ 

tl .. "' "' '!(;I "i:::Cf"FlL2f"fH)<;JO"i"i3J 

1. 1 
'lJ 

iu\11U ')LLfl:: 
'lJ 'lJ 

i.inn<?i'EJ\1 
'lJ 

" " 
2. tl1U l lli'V11U1'V1Un-n EJ'IifU\11U 

'J i.<?lnn<?i EJ\1 
'lJ 'lJ 

3. f11ulrn'V11J1'V1un 'J 
'lJ 

'lJ 

l\ln fl1.1L<?inn <?1 EJ.J 
'lJ 

4. LLnlJ .. 
'lJ 

' " " 
L l rn U1'VI un-n EJ\I-!fU\11U 

i.<?i n n <?1 EJ\1 
'lJ 

o g., I .::11 

1. ti'U'U1LtJ1CflJf1L"ili'U 

-
"' 

2. tf'U(;htuun1"iCfD'U 

-

d ... ' 
3-4 flU l'lnH1<i11Eltl1\l 

<i111JdULL1JlJ KWDL 
'lJ 

"' 
3. iutJm1nM-::: 

-

tl ... KWDL <i111.1,f'U<i1EJU 

1) 

<?1 1 h 
Q..l Q..l .r ..... 

2) 'VI1fll11.1 

h'YlrJU ... qj'V\1 

3) 

4) <i1 EltJ • 
5) 

• 
... 

"' 
4. 

- • 

na1 

2 mu 

120 .. 
Ul'Yl 



---9 0 rtU. 

n. 
I.'G 111 l 'ttLJ;H.LU 1 

. " . 
f f f 

n. 
"' Ia L111.fli_[1_kl11 L 

f 
n. 

I.'G 'ttlll1. 9 

f 
n. 

s 
n. 

I.'GrT. 

f p 

f 
n. 

I.'G rtla 111. tttLII1. 111 l £ 

f 
n. 

I.'G 0 

(, I 

f 
n. n. 

'tt}tLII1.'!1.1l U G f1 L 

U.ll Lt1.K 
r" ,. 0 

r" 
I 

::!) 
....) ....) ::!) ..J ..., ..., ....) ....) 

..J 
....) 

..., ..., ....) 
..., ..J) 

;;:. eoJ!t 
- ff 

-
::!) ....) 

-
::!) I"' ... 

-
::!) .,...s t:!t ..J ..., 

rt.t.tu WlU ML'.I&1 "' ..., ....) ....) ....) 
;;: ....) 

ff .,....!) .,....!) 

"" """' ... :::E! ff 
::s:"'. t:l!t 

!2) ::s:"'. ....) 
.tLU ll L.t 

(aJ\mu6o::>) rtt.tUWliJMnle'l::.t .... .., 

't:::7 't::? -' I u '"'0 

9£L 
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(cognitive) 

"a1U01"a ' "::s:: "::s:: cro oc;» 
(;» ;:I .., tJ c'A. Q :z rz- aa 

' frnJJ-a ;Jtiit "a::if"fH11'11TffJiiO"a"a3J ' "";:1 ' If'" f:Z .. • C"' If'" 
(i: -.., .,; (i: ... 

' - aa 
tlr:Jfl ;I :z 0;;.1: - If'" (("" :z ' If'" If'" "";:1 

' 
C"' ' ' 

If'" If'" 
C"' (i: c:: c:: \' \' 
(i: c:: c:: 

2 n1-afh"1fll.l'l1m3J1G11 

1 v 'IJ 'IJ 

'J eJ.J 
'IJ 

2 f11tt 1 ff>J"l.ltt1tt y 
'IJ 'IJ 

'IJ 

3 f11tt 1m r.mcn LL GUJ y 
'IJ 

'IJ 

4 y 
'IJ 

LL 
'IJ 

5 y 
'IJ 

hi") 
'IJ 

'IJ 

6 y 

'IJ 

7 mi'1l ... U.ffmttm1rn';J1.J 1 im1 y y y ., 'IJ 

'IJ 

2 6 1 - - -
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"ittfltJ't'HJtl n7"UJ (cognitive) 

"i1Un1"i 
C"" 

":s: ":s: o; "(';I (';I ;t "" t.J ;;: u C"" ;;s: f'l'l1ll"i "itif"f'l'tf"'tHJetn"i7ll "';:3 C"" C"" r r (;f; " so- G: G: ... "" "" G: - c- - a a tltl't1 tlr01 ;;: •;;s: ... r ;;: C"" "" "";:::! r 
"" C"" C"" C"" r G: c:: c: C"" C"" 

G: c:: c: 

. ... ... 
8 .. 0 0 

M'"'lU't1 3 n1"if'l1'"'lm"1M'"mHMtf'""1" 

1 ..; , 
'J , 

, , 
2 rn ,X m.1 a-11ifu\11tt 7UrJ ,..., ..; , 

, 
3 y 

'IJ 

'J , 
4 t" tJ 1 iT111a.rf ..; y ..; "' , 

L un"l.l a\liftt-111tt 
"' , 

11:JJ 2 3 1 - - -
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2103- 2009 

0 .f .... .. 
1. nTWI1Ult'U.VIl'Y-lUfHiLVIfW11 

0 .k.J .J 
2. 

0 .f.J I 

3. 'YI1·.:1nGl11 LLGl::&llWiJtl\ll\lnGl11 
0 .r .J 4 

4. nlWI1Ult'U.VIl'Y-lU'Yil\l'l 

0 ..l' .J 
5. m-rmUltll.VIl'Y-lU'Yil\ILLVIlU 

i'f1"i::thR'ru 

nT'J'rll\llU'iltl\l"lh\1 "lfl\1 mi t'h'!rl1Jnl1TllU 
q 'IJ OoJ 

L fl L tJ 1J rl1J nl'll.J1::1Jl rn 11Tll Tll'!.tl l t'U.\IlU 
q 

')L"lfU 1l.J'YI1\InGl11 "lU'ilfl\ll\lnGl1J -rl..Jl\11 
'IJ 'IJ 'IJ 'IJ 'IJ 

-rl.Jl\ILL'V\lU dju!iiu 
\J "" q .... 

.. '1 , (;t t.h:: a" t.l 

1. Lil 
'IJ 

2. 
'IJ 'IJ 

.I tf "" "" '! (;t u"i::i'f" A L 1J1 n"i"iaJ 

1. 'J 
'IJ 'IJ 'IJ 

0 .f .J.ai .J .... ..... 
2. 

'IJ 

0 .r d .J '1 .., .... 
3. 

'IJ 

4. 
'IJ 

5. 
'IJ 

6. 
'IJ 

7. LLntJill'VIlL £.JLiT1ll11i' 
'IJ 'IJ 
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Ad 0 1 CL..o .J" 1 CV CV J' .:J 
1m 'Yl rmu 'Yl'U. u 'J 

\1 

(;111"1\JM1hu \ \ 
2

) 

1m 

.,. ' ..r .d 2 2 2 
1l1fn'l 1 (1 m , 1 em , 1 mm ) 

2 
1 m x 1 m = 1 m 

1 m
2 

= 100 em x 100 em 

= 1 ,ooo mm x 1 ,ooo mm 
a... Q..,o 2 2 2 !;l\1"" 1 m = 1o,ooo em = 1,ooo,ooo mm 

0 ..r .,. ' d 
1. 

\1 \1 

360 q q q q 1J 
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1.1 (Square) 90 El\11'11 
• .. , , q 

42m 

E 
N ., 

.cl.cl .cl "" Cl.-' 

A (Area)= L x L 

... 2 
'VI1EI A = L 

"" ..t d Lllil01'H"Gl1ti A= 

L (Length)= 
'IJ 

'IJ 

hmfn1'VIU.'i1Li L = 42 m (L3Jm) 

, a 2 
LL'Yl'U.f11 A = 42 X 42 'VI1EI = (42 ) 
(V:; 2 

'ii\IU.U. (A)= 1,764 m ('ii111\IL3J'i11) 

1.2 aL UIJ (Rectangular) ar.Jm\li13JrlU.iJ"l.IU.1'il L 
\J " , " 

nl\1 90 El\11'11 

..:- .., . .., .... ... 
A (Area) = W x l 

... ... 
'H'iil A = n11\J X U11 

• ..t d 
L3jil01'H"{;l1ti A= 

L (Length)= 
'IJ 

W (Width) = 
'IJ 
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.l' .J.J .J d 

a''ild A (Area)= W x L 'IJ 

L = 48 mm 

W = 24 mm 

LL 'Yl'U.fl1 A = 24 X 48 

48mm 2 AA 

Vol'U.'Yl (A)= 1,152 mm 

A = 1.11'1 X "'" .. 
., 0 ..t..,; 

L3Jiln1M'U(;t LM A= VolU'Yl 

L (Length) = 
'IJ 

I.... I I 
.ci Q..<o A A 

H (Height)= 

J' f I I 

A (Area)= l x H 
'IJ 'IJ 

L =50 em 

H = 15 em 

LL 'Yl'U.fl1 A = 50 X 15 
.... ::..r.d 2 A 

v-l'U.'Yl (A) = 750 em 
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1.4 (Parallelogram) 
'II 

,j1u r.J3Ji1tt"lJU 1ttiifl113Jr.J11 L thntt L thntt 
'II 'II 1 

..r ..;..; ..1 w-
A (Area)= l x H " 

• ..1 
A= ViWYl 

L (Length)= 
'II 

L 
I ... I I a..., a a 

H (Height) = 

.r .d.r:lil ..:=i ... 
A (Area) = L x H 'II 

L = 82 em 

H = 40 em 

LL'YJ\tyll A = 82 X 40 
..... .r .ai 2 

Vi\t'Yl (A) = 3,280 m (m11\IL3Jm) 

82m 

d I I 

VIU\IflL 'Yl1U U 
'II 

..1 0 6) w- ..1 
LM A = Vi\t'Yl 

L1 (Length)= 
'II 

L2 (Length)= 
'II 

I .... I I 
.dl..... d ,:::11 

H (Height)= 



45mm 

80mm 

0 .l' "'"" "" 2. nT'iR1U"Hlf.'H1'WUfi6H 'HiHJ3J 

E 
E 

0 
11'1 

144 

.f ..,:..,: ..,: 1 
n11'V11WU'YlffL'VIfHJ:IJm\I'VI:IJ A=- X (L1+L2} x H 

'IJ 'IJ 2 

L1 = 80 mm 

L2 = 45 mm 

H = 50 mm 
' 1 

Lb'YlUfn A=- X (80 + 45) X 50 
2 

rul:. .f.J 2 AA 

!il\!UU WU'Yl (A) = 3,125 mm 

'Y11\I L 1"1.11 1U ff1 :IJ L tJ :IJ 'V\3..11 tJ n\l 1U'VI ii ff1:1J :IJ tJ ii ff1 :IJ u 'VI 
'IJ 'IJ 1 1 

"" ' fl1'W11 8 
'IJ 

.1'...; .J 1 
\1'«ii"i n1"i'H1'WU11ii1'13JL'HiHJ3J A (Area}= z x L x H 

L (Length) = 
' " ' 

H (Height)= 
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.f ..l ..l 1 
ffm A=- x L x H 

2 

L = 15 em 

H = 30 em 
' 1 

bb'YlUm A=- X 15 X 30 
2 

.A".d 2 <Q 

(A)= 225 em 

0 d I 

3. n1''iA1'U'lfl4.'1111't't'Wt1'l\lniUJ fl'i\lmUJ LLft:t:if'l'U71fl\l'l\lnft3J 

11lii1J1J ff1m1n 
'lJ 'lJ 'lJ 

WI !-"' o <' .J' :: .. " L "'"' ' .J' , .., t 
1 

1 1 q 

f111ii 
q '\.1 1 q cu 

..f .-1 rrD2 
a'l.?l'i n1'i'H1't't'Ufl'l\lnft3J A (Area)= -
u 4 

A= rrr2 

.., ' ... 
D (Diameter) = 

... .. 
r (radius) = 



32mm 
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..f .,1 rcD 2 

A (Area) = -
'IJ 4 

D = 12 mm 

3.14 X 12 2 

LL'YittTh A = 
4 

.f.d 2 AA 

'WU'YI (A)= 113.04 mm 

.., ' .-
D (Diameter) = 

'IJ 

..t .,1 rcD2 a 
A (Area)= 4 x 

360 

D = 32 mm 

a= 105 o 

3.14 X 322 105 
LL'YittTh A = X 

4 360 
.A'.d 2 AA 

'WU'YI (A) = 234.45 mm 
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.I' ..d t( 2 
ftGt'S f11'lM1YnU1L'lfnLll14e-J A (Area) = - x L x H 

3 

L (length) = fl111HJ11 

H (Height) = m13Jff-:J 
'II 

..d • .. 
111'Wfl 11 

.._ I .,J 0 .I' .,j I 

G11tH.11\Jf110 ,\JA1141tli,M1ffWt1ft1W!Itl\J1\Jflftll 

X 2 
a-m A (Area) = - x l x H 
'II 3 

L = 12 mm 

H = 3 mm 
• 2 

LL'Yl'Ufll A = J X 12 X 3 
2 AA 

YI'U'Yl (A)= 24 mm 

.I' .,J 
3.4 'W14flfl'S\Jflftll (Sphere) 

1 u 'Yl1..:J L 1"1.l1fl LUU 1<i!mLUlJ'Yl1-:Jn EJ1.11EJ1J 3 
'II , , 'II 

d a.. 

... . .. 
D (Diameter) = 

'II 

.,J 
111'Wfl 12 
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2 
i.'fm A (Area) = 4 7rr 
'IJ 

r = 5 mm 

: A = 4 X 3.14 X (5)
2 

J"'.d 2 AA 

V-IU'Yl (A) = 314 mm 

0 .I' ..l .. 
4. (Ellipse) 

"" ·' ... d J:. , .. , 
"Yl1\l L 1"111fl 1u1\11 'VI111tln.J ') 

'IJ q q 

q q • 

.d 0 .cf .d 
L3Jiln1\li'"t'l L\11 A = V-IU"Yl 

D (Diameter)= 
'IJ 

I 

d (Diameter) = 
'IJ 

..l ... 
fl1Tf11 13 

... rrDd 
n11'VI1V-IU"Yl1\11 A (Area) = --

'IJ 4 
__ ,_..._..;;;;::------.- D = 12 mm 

12 mm 

d = 6 mm 

3.14 X 12 X 6 
A = 

4 
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0 .J' "" 5. 

'Yl1.Jb 1""1l1fltil(j) 1"th.JLb 'VI1U. lUJ1tln.J LLiiiTI11:JJ £111"1.1 
q 

D 

"" 1l1't'f't1 14 

..t .,; A (A ) X (02
- d2

) fl1"i'VI1't'f'WI't11\IU'VI1'WI rea = 4 

"" 0 .r ... 
L3JD fl1'VI'Witil L'VI A = Y-IU. 'Yl 

D (Diameter) = 1-Ju.e:m 

d (Diameter} = 1-JLU. 

Q...o I .cl o .::1 
(;11 tH.I1\I't1 13 v\IR1'WI 'l nt.'VI1't'fWt1'J\I LL 'VI1'WI 

E 
E 

0 
N 

.f..l 1f 22 
A (Area)= - X (0- d) 

4 

D = 20 mm 

d = 10 mm 

3.14 X 2 2 
bL'YlU.fi1 A = -- ( 20 - 10 } 

4 

A'.J 2 AA 

Cj).JU.U. (A)= 235.50 mm 
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1. I-BEAM mm 

120 

2. ril e:J\ln1J"'Yl1 vn::ri11u.1 U."l.le:J\IVI'"' e:J\IL rhJ'u) 

1. m (Ll.lm) 

2. 1 m'lril 1.5 m
2 

J' .d I d 
2 

J' "' 'I'IU'YI 

ff1Uri 1 
Lfl 
<:t 

Sm ·- 4m 



151 

21o3- 2oog 

3. 60 em 4 1-J 

.JfllU 1 ru. fi"ll bb 

60 em 

f2J 45 em 

f2J 50 em 

E 
u 

0 
<£) 

E 
u 

0 
I!) 



E 
E 

0 
0 
(') 

600 

152 

6. "l..U1<Ql 250 x 250 x 250 mm 
'IJ 

0 J' .cJ.... 0 ,:-

1. '11U1U 1 'n"U 

....... 
"i'"Ha·un 2103- 2009 

L'Jft1 ' 

2. 10 iu 28 "l..U1<Ql 80 x 200 em 

250 mm 



E 
E 

0 
N 

E 
E 

0 
0 
(") 

153 

100 mm 

180 mm 

E 
E 

0 
co 

'lM' .. 21o3- 2009 
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1. I-BEAM nTI-m'i!VI'I.bmuu, mm 

< 11il tvr") 

120 

= 120 X 9 

= 1,080 

= 6 X 102 

= 612 

2 
mm 

2 
mm 

2 
mm 

2 
mm 

= 120 x 9 mm 
2 

= 1,080 mm 
2 

0 
N 

.... .... . .... .... 
a,... 2 = 1,080 + 612 + 1,080 = 2, 772 mm 
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2. e:J.rftm"IJn (1Cj1 m::'Yl1 1 U"lle:J.Jie:J\IL ri1u\.t) 

1. m (b:!.Jm) 

2. 1 1.5 

.r ,d 
Vf\.<1'1 

GiTuri 1 

Sm 

..f ..i ' ..i ..f "'"' ..i ,._ ,._ 
1 A (Area) = 

q 

A (Area)= 

,k I d 
., 

' "" "' 
,._ ,._ 

A (Area) = 2 Y-4'1-t 
q 

A (Area)= 

... .l' ..,; .... ........ ... .... ... .... 
1.01\1 't'f 't1 'H th1 '11J LL 7Jn 't1 \1 'YI3J 1.01 =22.5 +18 

... 1 .... o 40.5 A = -- = 27 
1.5 

' 
E 

I.J'l 
..t 

Lxl 

5 X 4.5 

Lxl 

4 X 4.5 

= 40.5 

27 

4m 

= 22.5 m 

18 
2 

= m 

2 
m 

2 
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3. 60 em -;l1ulu 4 l.J 

fl1'U. 1 ru. El.Jd"ULL d"L.Jl 

60 em 

0 
<D 

1 
1 = 60X60 em LLi:l:: 111 - "l..EJ.Jl.Jni:ll.l 4 

0 .J d '"" I CV .:II I f/ 

"ll"'U.'U.Jd"ll.ln'U.Lrnnu 1 60 em 

A (Area) = 60 x 60 

rrD2 
A(Area) = --

4 

2 = 3,600 em 

3.14 x(60) 2 2 
A (Area)= = 2,826 em 

4 

J' .J.J .d X .::.1 2 
= YI'U.'Yll.Jmll.l = 3600- 2826 = 774 em 

... ... . 
Yf"fl'!ltl\l"iULL''H\11 = 774 

2 
em ... 



.... ... . 
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0 45 em 

0 50 em 

D = 50 mm 

d = 45 mm 

3.14 X 2 2 
A = - (50 -45) 

4 
= 372.88 

= 372.88 cm2 

"iM'a11f1 2103- 2009 

2 
em 

E 
0 

0 
l() 



E 
E 

0 
0 
(") 

"' ' "' 
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600 mm 

A (Area) = 

A (Area) 

nDd 
4 

4 

.ciil .... CL.< A 

A (Area) = 
3.14 X (600 X300) 

4 

= 27,475 
2 

mm 

2 mm 

2103-2009 

run2 

E 
E 

0 
0 

3.14 X (100) 2 

4 
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6. 'iltn'il 250 x 250 x 250 mm i.J1U 
'IJ 

0 .r ,J.... 0 

1. 'r'fWYlWJ'ilfl.J'Yl'iln'ilr.J:: ';11'\.l.TU, 1 "ll''\.1. 

2. 10 ifu. 28 'iltn'il 80 x 200 em 

1 
A=-xlxHx2 

2 

1 
A = - X 250 X 250 X 2 = 62,500 

2 

2 
mm 

Q, .d Q..o 0 2 
(;'1\J'W" 'rt'WYIWltltl\lflG'IfltiU::: "1"1'" 1 'lf" = 62,500 + 125,000 = 187,500 mm 

2. 10 ifu. 28 'iltn'il 80 x 200 em 

1ii.Jn::ti,j1u.lu. 

" ' d Q., A 1 

1 LL(:.I'\.1. = 800 x 2000 mm 

= 1,875,000 
2 

mm 
2 = 1,600,000 mm 

1....... "'0 1,875,000 
';):; l'\.4 = = 1.17 

1,600,000 



E 
E 

0 
N 

160 
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. "' . 
"" 0 "" "" L "HJ \1 111 "'i fl TW'HM» 'Vi 1 'W 'Wt1 

100 mm 

180 mm 

.... I I I 

Ql!;3 4:C 4 ""' 
n1'$Vi1'WlU1nl'ViiUJ3J&:I\U41 A (Area) = W x l 

2 = 2 x 18 em 

= 36 
1 

2 
em 

z x (l1+l2) X H 
..r ..!..{ "' A (Area)= .. 

1 
= z-x(14+10)x2 

= 24 
2 

em 

E 
E 

0 
<D 

2 
em 
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"' .., d 
M1'1JtJL'jih1 

1. 
'IJ 'IJ 

3. r.1 e:J'il 
'IJ 

4. tfi..J) 
'IJ 'IJ 

ii1f1'j::ti1A'ru 

a..J-ri1..J a 'i1 Gf1'VI ,]1 L i1 'U.l rn 'i1 a \1 
• 'IJ • 

.:ff'U.\11'\.l. L rtEJ\1111n 1 amLuu EJ.J.:ff'U.\11'\.l.LLG'l:: 

n 1 Gf f 1 \1 \11 'U. J 'U.1l:: El \1 fll11J r1 n EJ \1 L 1J 1:: Gf 1J LL G'l :: tl cl' 'i1 Yi 1J fi 1 'ii a n 1 1 i \11 'U. 11J ttl ii \1 fl111J 
'IJ • 

L r.l\1 ,_f 'U. ') rJ 

hi 
1. ') 

'IJ 

2. EJn 1 i&fm 1 ') 
'IJ 'IJ 

-· tf... ... L11'\1Yf!)il n'j'j3J 

1. 'J 
'IJ 'IJ 'IJ 

2. f11u 1 rn Gf\l"l.I'U.1'U. EJ\1 
'IJ 'IJ 'IJ 

3. r.1 e:J'ilLL e:J\1 
'IJ 'IJ 

4. fl1'U.l rn EJ'il LL fl1Ji'il EJ\1 
'IJ 'IJ 

5. fl1'U.l rn 'VI1tl1m 'i111U'Y11\I n th tfi.J) hinn'ii El\1 
'IJ 'IJ 'IJ 

6. Lml'U. e:J\1 
'IJ 

7. LLntl .... t'il 
v 'IJ 'IJ 
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n1-sR1141m,.,tfiaJ1<fl-s 

tfiaJ1<A""S (Volume) lU11 Vl1muum1'tl m tl\1 
1J 1J 

" 

d .J"' .... 3 3 3 
fl1fffl 1 LLa'<il\lu1111<il1'tltl\11<ilfl (1 m I 1 em I 1 mm ) 

= 1 m (L11<i11} 

f1113Jt.l11 = 1 m {Lll<i11} 

T1113Ja'\l = 1 m (L11<il1} 
1J 

= 1 x 1 x 1 = 1 m
3 .. 

.:- .cl ..., ca.,; = X ... .. .. ... 
"" V (Volume)= Ax h 

I 'I .f ,:=i .... CLJ 

Ljjmi1VItl.<i1Li A (Area}= 'V'ltl.'Y1VItl.1<il<il 
., 

h (height}= 
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run2 

._. I .J 
<rl1flt11"YI 1 

'II 

E 
u 

N 
.-t 

tl .J ... .... ... 
u"i3J1<rl"i"i = rmn""1<rll.'l x "" A x h " ... ... ... 

f;murh"""' h (height) = 1.5 m 
.r ..... (L; ..... 

A = (n11\l x tn1) 
2 

=2x2=4m 
3 

V = 4 x 1.5 = 6 m 
Q.,o 3 tf 

"'""'" u"i3J1<rl"i (v) = 6 m 

Tvtufrh"utot h (height) = 12 em 
.f.J ...... 1 

A= = -XL X H 
2 

1 2 = - x 1 0 x 8 = 40 em 
2 

3 
V = 40 x 12 = 480 em 

Q.,o 3 6' A 

"'"'"" u"i3J1<rl"i (v) = 480 em (ant.J1AnL'11U<riL3Jtot"i) .. 

..:- .J ... .... ... = MUYI""1<rll.'l X "" ""ifl A x h ... ... ... " 
Tvnurh""tot h (height) = 1.6 m 

3.14 X 0.5 2 2 
= = 0.196 m 

4 

'411 1.6m .,' 
3 

V = 0.196 x 1.6 = 0.314 m 
3 tf 

u"i3J1<rl"i (v) = 0.314 m (ant.J1AnL3J<rl"i) .. 
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14cm 

h (height) = 26 em 
..f ..1 """ 1 

A = = 2 X (l1+l2) x H 
1 2 

= 2 x (26+14) x 14 = 280 em 
• 3 

LL'YlUfll V = 280 x 26 = 7,280 em 
G..l 3 t: A 

lfl\1'"" m3J1Gl'l (v) = 7,280 m (GH11.J1AnL"li'"GIL3JGI'l) ... 
26cm 

0 .¥ .ci .. 11 . 1. 1u 'VIlli A (Area) = L x L 
2 

= 45 x 70 = 3, 150 em 
'U ., 

0 % .J 
2. A(Area)= Lxl = 20x20= 400em

2 

'U 

o ..r ..1 .J rro 2 1 3.24 x 202 1 
3. fl1\11\lmUJ A (Area)= 4 x 2 = 

4 
x 2 = 

4. '!Knmm 1tJLmll 
'U ., 

2 
A (Area)= 3,150-400-157 = 2,593 em 
..f ..1 d 2 

A = 2,593 em 
.. 0 

= x 'VI1e:J A x h 
'IJ 'U 'IJ 'IJ 

3 
= 2,593 x 20 = 51,860 em 

= A X h 

2 
157 em 

rro 2 3.14xto2 

A (Area) = 
4 

= 
4 

2 
= 78.5 em 

0 3 
LL'tlum V = 78.5 x 30 = 2,355 em 

i"J''" ... a.rlfl = s1 ,s6o + 2,3ss = s4,21s 
3 

em 
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3 

.,. A xh 
Vi'itl V (Volume)= -

3
-

V (Volume) = 1fh.nm 
., ' A .Q ._, Q..< 

A (Area) = 
., 

h (height) = 

3 

.,. A xh 
Vi'itl V (Volume)= -

3
-

f,tufri'1Vi"IPI h (height) = 140 mm 

.f .d "' rrD 2 3.14 X 60 2 

A = = = 
4 

2 
= 2,826 mm 

, 2,826 X140 3 
LL'Ylum V = = 131,880 mm 

"' 3 

4 

tol\1"'" tfiaJ1Gl'i (v) = 131,880 mm
3 .. 
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3 

.... A xh 
'VI')tl V (Volume)= -

3
-

L-;JflUfh'VI'U\01 h (height) = 140 em 
A' .... cv 

A= = L x L = 20x20 

= 400 em 
2 

400 X 120 3 
LL'YlU.fh V = 16,000 em 

... 3 3 <( "" 

(v) = 16,000 em .. 
. 

Gl'HHh"yj 8 
• 'II 

... 

X 

= = 3 

h (height) = 10 em 
" ' 

A xh 

3 

A= = L x L = 12x12 

= 144 em 
2 

144 X 10 3 
LL 'Yl'U.fh V = = 480 em 

3 

.t.J ..... cv 

A= Lxl = 12x12 

= 144 em 
2 

3 
LL'Yl'U.fh V = 144 x 16 = 2,304 em 

3 = 480 + 2,304 em 

= 2,784 em 
3 

(v) = 
3 <( ... 

2,784 em .. 
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d 

-· .-

" . . 
iirlft'i = ftUfltil.aa x A113Jiir\J 

... 
\ll'iil V (Volume)= Am x h 

V (Volume)= 
., ' ' ...... 

Am (Area) = YfWYlb\l.GHJ 
., 

h (height) = 

L'lin 2 \J 



10 em 

I 
20 em 

E 
(.) 

0 
N 

E 
(.) 

l{) 
N 

168 

L1n1 2 

"" 'H'HI V (Volume)= Ax hm 

V (Volume) = 
.r .,l 

A (Area) = Wlt'Yl 
0 ... .. "' h (height) hm = "lleh1"1flt\11lt 

1. A'1"U1m,.,,t.fi3J1i'l"in"i1oli91 V (Volume)= Am x h 

Am = [ rr:z + rrDZ ] X 

4 2 

= [ 3.14:20
2 

+ 
3 = 196.25 em 

3.14x 102 

4 

3 = Am x h = 196.25 x 20 = 3,925 em 

2. A1"U1mM1m3J1i'l"i't11\Jn"i::tHm v (Volume)= A x h 

A = 3.14 x 2oz = 314 cm3 
4 

LL'Ylll.Th = A X h = 314 X 25 = 7,850 
3 

em 

3. v = v, + v2 
v = 3,925 + 7,850 

3 
V= 11,775 em 

3 
em 
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. 
IA1mh"fi 10 

1 'U 

E 
u 

0 
("') 

30 em 

... 
M'iil V (Volume)= A x hm 

2 
A = L x L = 30 x 30 = 900 em 

60+30 2 
h = -- = 45 em 

m 2 
2 

V = 900 x 45 = 40,500 em 

"'"J',.. m3J11Jl'i'i13J = 40,500 cm
2 

d 
I 
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d'l 

v3J 2103 - 2009 

L1il12 
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ttu u nci (PI 

1) fi1u m 
'U 

... d... .. ... .r 1"'.J' 
2) 'J 8 100 Tl'U. 

'U 

';]:; i.n :lJ11"fl'Yh 

2. l11"\ln1"::u fii1m1 :u 1<il L rhnu 
'U 'U 

uuefm1 f:ln .... uEJ L1" 

3. .. hilm .... L<il soo 1 L:U<i\1" 
'U 'U 'U 

4. .. 40 em ff\1 30 em 
\1 41 \1 q 

40 
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'i-i 21 03 - 2009 

5. = 120 x 600 mm = 300 x 600 mm = 160 mm 

120 

d = 200 

I 

0 = 600 
1 ..... 

0 
0 ...... 

\ 0 
0 
N 

>< 

0 co 
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1) f11tt1rn'V11'h-,:]::Gnm1rtthm 
'IJ 

., d... ... ... ..t 1--..t 
2) 'J 6 100 

'IJ 

-,:]::Gnan1mh hJ 

1) f11tt1rn'V11l1-,:]::Gnm1rtth t1 
'IJ 

v = x 'VI1a Ax h 
'IJ 

A 

v = 8 X 16 X 8 = 
..., I ') S; A:C 

'J 20 ll.1'YI 
• 

3 
1,024 m 

1 ... 1,024 J .. 
-- = 51.20 m 

20 

(;)",f" = 51.20 m3 

... ""... ... ... ..t 1--..t 
2) ') 8 100 -,:]:;Gf13J11rt 

'IJ 

1'11Li'V11ahl 
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tu.n u ttuue1 

2. 'Yl"d\ln"J::mm 

rh'lll"(;t 1M' h = 1d 

h (A"l13Jili\l) 1 
I = tl .. 

n 
TrD2 

v = --X h 
4 

rr(1) 2 rr 
LL 'Yltl.fh v = X 1 = 

4 4 

... TC ..... ..... 
n"'i::tJ on IPI\1"" v = 4 

1 X TCd3 

v = 
6 

1 xrr(1) 3 rr 
= = v 

6 6 

TC 
v = 

6 

... 
(;\""" 

.. rr rr 
1 : 2 flEl 

4 6 

2 1 1 
th = -

TI 2 3 

... 1 1 
(;\""" ilo tfi3J11A'i't1'i\lna3J = - -

2 3 
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A (5' I 

")1 U"l2!'1 ({lfl")2!'1\l till 2103 - 2009 

t \1 tHJ U 1J tlfl fl (9l 

v = 

= 

= 

.... .. 
q 

1000 

196,250 
3 

em = 

rrD2 
--X h 

4 

3.14 x(S0) 2 

100 
4 

196,250 

196,250 

1,000 

X 

3 
em 

= 196.25 

n12!''U:::")U't1")\ln"):::1Jilni.'f1ll1dflvJ11tol' = 
.. 

196.25 
... q 
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u uuutJ nli'"' 

40 

(V) = 

.. 
Vi"iu = 

3 

A xh 

3 

0 
("') 

A= = = 
3.14 X 402 

4 

(V) = 
1,256 X30 

3 

= 

2103-2009 

2 
1,256 em 
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5. = 120 X 600 mm : 300 X 600 mm : 160 mm 

l 1 
1 

120 

V (Volume)= Am x h 

0 
(!) 

Am = A1 xA2 
2 = 

(300 X600) X (120 X600) 

2 

2 = 126,000 mm 

V (Volume) 
3 

= 126,000 x 160 = 20,160,000 mm 

... 3 
100,000 mm = 1 

... 3 20,160,000 
20,160,000 mm = = 

100,000 

"" ..., ..., 
201.60 

.... 
nil'l 

• 

201.60 
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Lil.iUJLUJtJU nM' lPt 

L n1 "iRTW1 m 'M1 tfh.n it "i 

d- 200 -

II 0 
0 ..... 

/ 0 
0 
N 

X 

0 = 600 

/ D 
2 3 

1rD2 
1. \111m3J1(;1'l € .... 1 ma.t11R'l'YI7\In7:::1Hm = -- x h 

4 

v = 
3.14 x 202 

4 

= 3,140 
3 

em 

2103- 2009 

)( 10 



179 

2103 - 2009 

L1n1 2 

= [ 3.14 :(60)
2 + 3.14 :(20)

2 
] x = 1.570 em 

v = 1,570 X 20 

v 

= 31,400 em 

= 31,400 cm
3 

= 
3.14 x 202 

4 

= 314X 
3 

em 

X X 

3 

= 3,140 + 31,400 + 314 X 
3 

em 

100 fia 100 x 1.ooo = 1oo.ooo 
3 

em 
• 

... .... .... 

100,000 em 

X 

3 

{;t\J'WU A113JU11 X = 

= 3,140 + 31,400 + 314 X 

65,460 
= = 208.47 em 

314 

2,084.7 mm 

3 
em 
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L1;l1 2 

0...0 1,.1 ..d 
M'ltlilL'iil\1 

1. 'J 
'IJ 

2. m1vnJ11-nt'n ') 
'IJ 

iim1tb 6J1_,:ij 
• 'IJ 

l"riu 
'IJ 

l 

m1,hu 1 1 i.tl l uu eJ-1m1,hu 1 rnl ft i-11UeJ1iiw"ri1-1 . . 

1. l ,Y1 ')hi 
'IJ 

2. l ,Y1 'J 
'IJ 

3. 
'IJ 

,.J d' A. A 

L 15\l't'i {)Gl O'i'i3.J 

1. 
'IJ 'IJ 'IJ 'IJ 

2. 
'IJ 'IJ 

3. 'J 
'IJ 'IJ 'IJ 

4. r.J 1 eJ-1 
"' 'IJ 'IJ 
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"' "" o o Q..l A 

1. '1 

q q q 

"!11lil" 

ana L ri li.ueJu r.J"l.. fl.J!Illil 
q 

'VIU1muu n1lilnf11 (Kg) 

"' 0 "" "1 aJaJ'la = 1 Kg r;: "" "" t'Viam'Vi"tn aJaJ'la = 7.85 Kg "" flll\1 UIPI\1 aJaJ'Ja 8.90 kg 

"J 1 dm
3 ri 

q 'IJ 

Lu L uu p (Rho) 

ehui1 h 
nL'Vi1 aJ'l D\1-l 111 n 

p 
3 = fl11:lJ'VIU1bbUU (kg/dm ) 

m = :JJliil (kg) 

V = (dm
3

) 
L_ ______________________________________________________________ 
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. ., 

' 

(t) 

-:1 i..:JJu 1 e:J..:J ti. u 
' 

2 
' 

-

I Li1<11 fhA'11&1Wt.l.1LloH'J.\ (Kg/dm
3
) • 

Luuonu 0.70 

'ib 1.00 

e:J:: i.'l :i} L iltJ:lJ 2.70 
'U 

7.10 

7.25 

"" 7.30 
' 

7.85 .. 
8.50 

Ubni.'l 8.90 

8.90 

U'}e:J'Yl 13.60 

... 
0 ..... 

"1'VI"n = m x g 
.d 

(Kg Ll.l e:J m = 
g = 1" , 1 2 "' a2 LL1..:l Ul.lfn..:l"l..e:J..:l = 9.81 m/s } 

"' :: 
N (ii1iU} 1 Kg = 9.81 
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1 40.2 dm
3 

L-;nuf 

= 40.2 dm 
3 

I I A .A 

p = 

m = p x v (kg "1a nfanf3J) 

: 40.2 X 7.85 kg 

= 315.57 kg 
... 

1i1\'l...tn = m x g 
2 

= 315.57 x 9.81 kg- m/s 

= 3,095.74 N 
... ... ... 

i"'"'" = 3,095.74 N 

E 
E 

0 

1. V (Volume) =Ax h 

LL'YlUfh v = 60 X 40 X 10 = 
.1... ' 3 .9 3 24000 

2. mm LuU dm = · 

3. m = pxv 

1003 

3 = 0.024 dm 

3 
24,000 mm 

m = 0.024 x 2.10 = 0.065 Kg 
... ... ... 

Q;Q..o 0 Q; A A.C:C 

c.;J\1'"'" = 0.065 Kg ... 

7.85 
3 

kg/dm 



80 

v 

·'"' ' 3 ."! 3 2. lulil£JU.VIU.l£J-,:}1n mm luU. dm 

m = pxv 

= 

184 

1,099 

1003 

3 = 0.024 dm 

m = o.024 x 7.25 = 0.174 Kg 

" 2. n1"iM11-hvn't'n CJ 

2103- 2009 

na12 

= 1,099 
3 

mm 

uu.LL rl'l LLt-lu. utu. 

L"liu. 

:1JllillLlil::fi1J 1VI Un"ll e:J'll n1tl'l-'l11lli<ii1'l ') 1wtlwt £Jn11L ifi1-,:}1 n n11L iJ wtwt111'l :IJllil"ll e:J'l n 
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....... 
2103 . 2009 

1'" 

'H3J1 m 'H!;I i.aJ1 "riL -rlu 'Y1 VI1EJ 

s5-J-;u:::iifi1fll1JJVIU1LL U U<ih.J-;u1n L El.Jn11V11"iJ1U rll ifl t.J"iJ1U El.J L 

(K) = 
p 

p 
= 
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. 
\JI1"i1\ln 3 Eh'lL 

ThickneSS Untt 

We<ghl 

Kgim 

Weight ' Leng111 ft 

mm. 25x8 2 5 X 10 3x6 3x3 4x8 4 X 10 5 X 10 5 X 12 6x8 6 X 10 6 X 12 

015 1178 2.19 274 197 262 3.50 438 5 47 6.57 5.25 6 57 788 

0 152 1 193 2 22 2 77 1 99 2.66 3 55 4.43 554 6 65 5 32 6 65 7 98 

0169 1 327 2 47 3 08 2 22 2.96 3.94 4 93 6 16 7.40 5 92 740 888 

0 179 1 405 2 61 3 26 2.35 3 13 4.18 5.22 6 53 7 83 626 7 83 940 

0 19 1.492 2.77 3 47 2.49 3.32 4.43 5.54 6 93 8 32 6.65 8 32 9.98 

0198 1.554 289 361 260 346 462 577 722 866 6 93 866 10 4 

020 1.570 2.92 3 65 2.63 3.50 4.67 5.83 729 8.75 7.00 8 75 10 5 

022 1727 321 401 289 3.85 513 642 

t---:0-:-23:---+-,-806-+-3 36--t--4 20--+--3_0-2 -+-4-.0-2 -+-5-3-7 -+---6.71 
8 02 9 63 770 9 63 11 6 

8.39 10 1 8 05 101 12 1 

0 24 1 884 3 50 4.38 3.15 4 20 5.60 7.00 8.75 10 5 840 10 5 12 6 

0 25 1 962 3.65 4 56 3 28 4.37 5.83 7 29 911 10.9 8.75 10.9 13 1 

026 2041 379 474 341 455 607 758 946 114 910 11.4 13 7 

0 27 2 120 3 94 4 92 3.54 4.72 6.30 7 88 985 11 8 9.45 11.8 142 

028 2198 408 5.11 3.68 490 8.53 8.17 10.2 12 3 9.80 12.3 147 

0 29 2.276 4 23 5 92 3.81 5.07 8 76 8 46 10 6 12.7 10 1 12 7 15.2 

030 2355 438 547 394 525 700 875 10 9 13 1 10 5 13 1 15 B 

032 2512 467 5.84 420 5.60 747 933 11 7 14 0 112 14 0 16 8 

035 2748 511 638 4.59 6.12 817 102 12 8 15 3 12 3 15 3 18 4 

040 3140 583 729 5.25 700 9.30 117 14.6 175 14 0 175 21 0 

045 3532 665 820 5.91 787 105 121 16 4 19 7 15 7 19 7 23 6 

050 3925 729 91/ 6.56 874 117 146 18 2 21 9 17 5 21 9 26 3 

055 4318 802 100 722 962 12.8 16.0 201 24 1 19 3 24 1 28 9 

060 4710 875 109 7.88 105 140 175 21 9 263 21 0 263 31 5 

065 5102 946 119 8.53 114 152 19.0 23.7 28 4 228 28 4 341 

0 70 5 495 10 2 12 8 9.19 12 2 16.3 20.4 25 5 306 24 5 30 6 368 

0 75 5 888 10 9 13.7 9.84 13.1 17.5 21 9 27 3 32 8 26.3 32.8 39 4 

0 60 6 280 11 7 14 6 10.5 14 0 18.7 23.3 292 35 0 28 0 35 0 420 

085 6672 124 155 112 149 19.8 248 31 0 37.2 29.8 37 2 44.6 

0 90 7 065 131 16.4 11.8 15.7 21.0 26 3 32 8 39 4 31.5 39.4 47 3 

0 95 7 458 13.9 17 3 125 16 6 22.2 27.7 346 41 6 33.3 41 6 499 

1 0 7 850 14 6 18.2 131 17.5 23.3 29.2 365 43 8 35.0 43.8 52 5 

1 2 9 420 17 5 21 9 15 8 21.0 28 0 35.0 43 8 52 5 42.0 52.5 83.0 

14 1099 204 255 184 245 327 408 51 0 61 3 61 3 73 5 

1 6 12 58 23.3 29.2 21.0 28.0 37 3 46.7 583 70.0 58.0 70.0 840 

18 14.13 263 328 23.6 315 42.0 525 65 6 78.8 830 78 8 945 

2 0 15 70 29.2 36 5 26 3 35.0 46 7 58 3 729 87 5 70.0 87 5 105 

2 3 18 06 33.6 42 0 30.2 40 2 53 7 67 1 83.9 101 805 101 121 

25 1962 365 45.6 328 437 58.3 73.8 911 109 87 5 109 131 

2 6 20 41 37 9 47 4 34 1 45 5 60.9 75 8 948 114 91 0 114 137 

2 8 21 98 40 8 51 1 36.8 49.0 85.3 81 7 102 123 980 123 147 

2 9 22 76 42 3 52 9 38 1 50.7 67 6 84.6 106 127 101 127 152 

3 0 23 44 43 8 54.7 39 4 52 5 70.0 87 5 109 131 105 131 158 

32 2512 467 584 420 560 747 933 117 140 112 140 168 
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4 1.4 mm 6m
2 

th 

0 I 2 
1. 'l-'113J1a a<A";l v1'H1'H3J1a = A113Jtn1 x A1v1n<A1";l1\l (Kg/m) 

" 
1.4 mm 6m

2 
3ht1'l-'i"n = 10.99 (Kg/m

2
) 

I 0 1 2 
LLf1'UA1 ';J1'U1'U111iil = Tl1111£111 X {Kg/m ) 

= 6 X 10.99 = 65.94 Kg 

"' 
a<A";l 'l.t1\li"n = m x g 
" ... 

= 65.94 x 9.81 = 646.87 N 
a,., 

til\I'H'H 'H1'l-'i'Hntlti\IL'l-'ian = 646.87 N 

2 ,c:t I I 3 .ell 

6 m :lJTI1TI1111VI'UlLL'U'U 7.85 Kg/dm 11111iil = 65.94 Kg 

" 
= 74.76 X 9.81 = 733.39 N 

"' "' i\l...t''U 'l.t1'l-'l"ntltl\lf1ti\ILL(;t\J = 733.39 N 

65.94 x8.9 

7.85 

= 74.76 Kg 
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"' 0 

1. .. V!Ul 10 mm m1 12 mm ni1-:1 24 mm 

E 
E 

0 

2. 100 X 100 mm 160 Kg 

1) 

2) 

E 
E 
0 
0 

3. 200 10 300 
'U 'U 'U 'U 'U 'U 

8 mm. 
'U 'U 

10 mm 
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4. 0.61 X 1.22 m 'VIUl 2 mm ') 

"l.JUlil 275 X 275 mm 

1) rhh 

2) 

E 
E 

0 

<D 

5. 2 x 4ft ('V'li!) 'VI\41 3 mm -;11'1.41'1.4 3 
• 

4 'V'li! . . 
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,-\1ai1$1 2103- 2009 

... . 
1. 10 mm r.n1 12 mm ni'1.:1 24 mm 

E 
E 

0 ..-

1. V (Volume) = A x h 

LL 'Yl'U.fl1 V 
• ,.. • 3 .9 3 

2. mm Lu'U. dm 

= 12 X 24 X 10 

= 2,880 

1003 

3 = 0.0028 dm 

= 2,880 

m = p x v 

... 
4. 

m = o.oo28 x 7.85 = o.226 Kg 

= mxg 
2 = 0.226 x 9.81 kg- m/s 

= 2.217 N 

3 
mm 
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. . 
2. 100 X 100 mm 160 Kg ';J\Jfl1U.1ntVI1 

1) 

2) 

1) V11Tnl:lJtJ11 

E 
E 

8 

m = pxv 
160 = 1 x 1x L x 7.85 

160 
L = = 

3 
20.40 dm 

7.85 
... 

<Pl",.t''" A'"'l13J t111 (l) = 2.04 m (L3J(JI')) 

2) 

1 m (L3J(JI')) 

2.04 m 160 Kg 

160 
1 m (L:lJm) = 

... 2.04 
Vl1li1VIltnGitJA113Jtl11 1 L3J(JI') 

= m x g 

78.43 

2 = 78.43 x 9.81 kg - m/s 

= 769.39 N 
... 

Kg 

0,., • a .c:( 

fPI"'U'U = 78.43 
40 .... 

Kg = 769.39 N 
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3. 100 10 mm 150 
'U 'U 'U 'U 'U 'U 

8 mm. 
'U 'U 

10 mm 

a 
1. am'V!an 100 an .. .. m = pxv 

X p = 
3 

4 X 3.14 X (0.05) 3 

= x 7.85 x 100 = 0.410 Kg 
3 'U 

2. anntJ\It'VIatJ\1 150 an .. .. m = pxv 

X p = 
3 

4 X 3.14 X (0.04) 3 

= x 8.50 x 150 = 0.341 Kg 
3 'U 

... ... ... 
CLoo Q..<o CL,..o A. Q..< 

IPI\1'1-l\l = 0.410 + 0.341 = 0.751 Kg 
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4. 0.61 X 1.22 m VI'U1 2 mm ') 

275 x 275 mm 

1) 'Yhh 
2) 

E 
E 

0 

<0 

275 mm 

1) 'Yhh 

1220 mm 

1. V (Volume)= A x h 

v 
3 

= 610 x 1,220 x 2 = 1,488,400 mm 

3. 

., 
4. f"l1U.lntU1VIUn 

= 
1A88AOO 3 

= 1.489 dm 

m = pxv 
m = 1.489 x 7.85 = 11.69 Kg 

= m x g 

= 114.67 N 

2 
= 11.69 x 9.81 kg- m/s 

Q..t I r;:: 4Cl #:( :-' Q..oo 

= 11.69 Kg = 114.67 N 

A 

A 

: 610 X 1,220 

: 275 X 275 

= 744,200 
2 

mm 
2 = 75,625 mm 

'1. 
., 744,200 

Cii'TI.."JV13Jiil = = 9.84 9 
75,625 

8 
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ntn 2 

5. 2 x 4 tt wu.1 3 mm ,j1u1u 3 LLr.ltt , 
4 

1 , 

" 1 Lrhnu 12 \b 
1 

" 
1 \b Lrhnu 2.54 &JJ11. 

" "' "' 4 v.J<iJ <il_,tttt = 
1 

12 X 4 X 2.54 = 121.92 em 

6 v.J<iJ = 12 X 6 X 2.54 = 182.88 em 
1 

... aGJ,- = 1t d .. 
"' :: " . ... . .... 182.88 = = 58.24 em 

3.14 

3.14 X 58.242 

V = X 121.92 

3 
1000 em 

3 
324,629.02 em 

4 

..... 
L t11nu 

A 

324,629.02 

1000 

= 324.629 aGJ,-

1 

= 

3 = 324,629.02 em 

324.629 
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........................................................................................................................ .. 
t .. !"! ...... .. 

:Utl £J tl'Yl ........................................................................................................ . 

...................................................................................................................................... 

K 

(What we know) 

L11fv::'h 
'IJ 

D 

(What we do to find out) 

L11ii1rrm1vr.h.,h1um1LLnlrrurn ., 

w 
(What we want to know) 

LJ1ii'v..1m1f ii'v.Jm1tl111Jv::h 
'IJ 

L 

(What we learned) 

'V\1-ll tJ 1£Ju f 
1 'IJ 



"' "lHJ - ffnGl 
' 

·ru 
Yi tJ 1r11 11 u u 

'IJ ' 

.. 
Cll"lfYi 

YU'I. 2554 

W.f'l. 2561 

27 nur.mm 2532 

2 rl'U.UffU111U'U. eJ1L1lmijt1-:J 

65000 
' 

m 
'IJ 

.J 0 LA 0 A 
LGl"lJ'Yl 2 ULll tl-:1 tll Lll tlLll tl-:1 

' ' ' 
'Ylfl1 

' 




