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¢âÕ 1

™à«ß‡«≈“∑’Ë„™â∑—ÈßÀ¡¥ª√–°Õ∫¥â«¬ Õß à«π  à«π·√°‡ªìπ™à«ß‡«≈“∑’Ë‡À√’¬≠„™âµ°‰ª∂÷ß°âπ∫àÕ

 à«π∑’Ë Õß‡ªìπ™à«ß‡«≈“∑’Ë‡ ’¬ß‡À√’¬≠°√–∑∫°âπ∫àÕ„™â‡¥‘π∑“ß®“°°âπ∫àÕ¡“∂÷ßª“°∫àÕ  ™à«ß‡«≈“·√°À“

‰¥â®“°¢âÕ¡Ÿ≈∑’Ë‚®∑¬å°Ì“Àπ¥  „Àâ‡À√’¬≠„™â‡«≈“‡§≈◊ËÕπ∑’Ë≈ß∂÷ß°âπ∫àÕ‡∑à“°—∫ t1 „πÀπà«¬«‘π“∑’ ‡√“®–‰¥â
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5 10 21
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π—Ëπ§◊Õ ‡À√’¬≠„™â‡«≈“ 2  «‘π“∑’ µ°®“°ª“°∫àÕ∂÷ß°âπ∫àÕ

‡ ’¬ß∑’Ë‡À√’¬≠°√–∑∫°âπ∫àÕ„™â‡«≈“‡§≈◊ËÕπ∑’Ë¢÷Èπ∂÷ßª“°∫àÕÕ’° 
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¢âÕ 2
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∂â“‡√“„Àâ x1 cm ·≈– x2 cm ‡ªìπ√–¬–«—µ∂ÿ Ì“À√—∫°“√«“ßµÌ“·Àπàß·√°·≈–µÌ“·Àπàß∑’Ë Õß

µ“¡≈Ì“¥—∫ ‡√“®–‰¥â«à“√–¬–¿“æ®–‡ªìπ 120 1−( )x  cm ·≈– 120 2−( )x  cm  Ì“À√—∫°“√«“ß

µÌ“·Àπàß·√°·≈–µÌ“·Àπàß∑’Ë Õßµ“¡≈Ì“¥—∫

‡π◊ËÕß®“° ¡°“√ 
1 1 1
u v f

+ =  ∑’Ë„Àâ§«“¡ —¡æ—π∏å√–À«à“ß√–¬–«—µ∂ÿ √–¬–¿“æ ·≈–§«“¡¬“«

‚ø°— ¢Õß‡≈π å¡’§«“¡ ¡¡“µ√√–À«à“ß√–¬–«—µ∂ÿ u ·≈–√–¬–¿“æ v  π—Ëπ§◊Õ ∂â“‡√“ ≈—∫∑’Ë¢Õß u °—∫

v À√◊ÕæŸ¥Õ’°Õ¬à“ß«à“·∑π§à“ v ¥â«¬ u ·≈–·∑π§à“ u ¥â«¬ v    ¡°“√π’È°Á¬—ß∂Ÿ°µâÕß‡À¡◊Õπ‡¥‘¡

¥—ßπ—Èπ√–¬–¿“æ„πµÕπ∑’Ë ÕßµâÕß¡’§à“‡∑à“°—∫√–¬–«—µ∂ÿ„πµÕπ·√° ·≈–√–¬–¿“æ„πµÕπ·√°µâÕß¡’§à“

‡∑à“°—∫√–¬–«—µ∂ÿ„πµÕπ∑’Ë Õß  À√◊Õ

21 120 xx −= ·≈– 12 120 xx −= --------------------(1)

¿“æµÕπ·√°¡’¢π“¥‚µ 
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1120

x

x−
=  ‡∑à“¢Õß¢π“¥«—µ∂ÿ

¿“æµÕπÀ≈—ß¡’¢π“¥‚µ 
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2120

x

x−
=  ‡∑à“¢Õß¢π“¥«—µ∂ÿ

‚®∑¬å°Ì“Àπ¥«à“ 
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¥—ßπ—Èπ x x1 130 120 90= − =    cm cm,

π—Ëπ§◊Õ  Ì“À√—∫°“√«“ß‡≈π åµÕπ·√°‰¥â u v= =30 90 cm,   cm  ‡¡◊ËÕ·∑π§à“‡À≈à“π’È„π Ÿµ√
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4
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¢âÕ 3

A B10 km h8.0 km h

‡√“§‘¥¬âÕπ°≈—∫®“°µÌ“·Àπàß∑’Ë√∂™π°—π‰ª¬—ßµÌ“·Àπàß°àÕπÀπâ“π—Èπ 1.0 «‘π“∑’

„π 1.0 «‘π“∑’ A ‡§≈◊ËÕπ∑’Ë‰¥â 
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„π 1.0 «‘π“∑’  B ‡§≈◊ËÕπ∑’Ë‰¥â
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60 60
25
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3×
×
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¥—ßπ—Èπ °àÕπ∑’Ë√∂∑—Èß Õß®–™π°—π 1.0 «‘π“∑’  A °—∫ B Õ¬ŸàÀà“ß°—π = + =
20
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25
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5 0 m  m  m.

¢âÕ 4

πÈ”

A ‰¡â

‰¡â

110 g 90 g 125 g

°.       ¢.     §.         ß.
√Ÿª ¢. ·≈– √Ÿª §. √à«¡°—π· ¥ß«à“‰¡â¡’¡«≈ 110 90 20− =  g   à«π √Ÿª ß. ·≈– √Ÿª ¢.

√à«¡°—π· ¥ß«à“·√ß≈Õ¬µ—«‡π◊ËÕß®“°∑àÕπ‰¡â¡’¢π“¥‡∑à“πÈÌ“Àπ—°¢ÕßπÈÌ“¡«≈ ( )125 20 110 35+ − =  g

‡π◊ËÕß®“°·√ß≈Õ¬µ—«¡’¢π“¥‡∑à“°—∫πÈÌ“Àπ—°¢ÕßπÈÌ“∑’Ë¡’ª√‘¡“µ√‡∑à“ª√‘¡“µ√∑àÕπ‰¡â∑’Ë®¡ ·≈–πÈÌ“

35 g ¡’ª√‘¡“µ√ 35 cm3 ¥—ßπ—Èπ∑àÕπ‰¡â¡’ª√‘¡“µ√ = 35 cm3

§«“¡Àπ“·πàπ¢Õß‰¡â®÷ß¡’§à“ 
20

35
5 7 10 5 7 101 2 g

 cm
g cm kg m3

3 3 = × = ×−. .
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¢âÕ 5

500

300

200 400

400

300 500

X

 «π “∏“√≥–

∂â“‰¡à¡’√∂®Õ¥Õ¬Ÿà∫π∂ππ√Õ∫ «π “∏“√≥–‡≈¬ °Á· ¥ß«à“√∂«‘Ëß‡¢â“‰ª‡∑à“‰√°ÁµâÕßÕÕ°¡“‡∑à“°—π

“°√–· ‰À≈‡¢â“µâÕß‡∑à“°—∫°√–· ‰À≈ÕÕ°”

®Ì“π«π√∂‰À≈‡¢â“µàÕ™—Ë«‚¡ß§◊Õ X + + +500 200 300 ·≈–®Ì“π«π√∂‰À≈ÕÕ°µàÕ™—Ë«‚¡ß§◊Õ

400 400 500 300+ + +  ¥—ßπ—Èπ X + =1000 1600 À√◊Õ X = 600

¢âÕ 6
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‡§√◊ËÕßÀ¡“¬≈∫· ¥ß«à“¿“æ‡ªìπ¿“æ‡ ¡◊ÕπÕ¬ŸàÀà“ß®“°‡≈π å‰ª∑“ß´â“¬‡ªìπ√–¬–∑“ß f4 ´÷Ëß∫àß«à“· ß∑’Ë

ºà“π‡≈π å‰ª∑“ß¢«“¢Õß‡≈π å¥Ÿ‡ ¡◊ÕπÕÕ°¡“®“°®ÿ¥ I „π√Ÿª ·≈–∑Ì“„Àâ‡°‘¥‡ªìπ«ß· ß‡ âπºà“π»Ÿπ¬å

°≈“ß AB ∫π©“° P ®“°‡≈π å°≈¡´÷Ëß¡’‡ âπºà“π»Ÿπ¬å°≈“ß CD   —ß‡°µ«à“  “¡‡À≈’Ë¬¡ AQI

°—∫ “¡‡À≈’Ë¬¡ COI ‡ªìπ “¡‡À≈’Ë¬¡§≈â“¬°—π  ¥—ßπ—Èπ
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= =
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¢âÕ 7

3 ÀπË«¬

5 ÀπË«¬

A

B

æ◊Èπ√“∫

u m s

∂â“‡√‘Ë¡¥—π·∑àß AB ≈ß‡¡◊ËÕª≈“¬ B Õ¬Ÿà∑’Ë¬Õ¥¢Õß≈‘Ë¡ ¬àÕ¡‰¥âº≈«à“‡¡◊ËÕ B ≈ß∂÷ßæ◊Èπ√“∫≈‘Ë¡®–

µâÕß‡≈◊ËÕπ‰ª∑“ß¢«“‡ªìπ√–¬–∑“ß 5 Àπà«¬æÕ¥’  π—Ëπ§◊Õ

ª≈“¬ B ‡§≈◊ËÕπ≈ß 3 Àπà«¬ ≈‘Ë¡‡≈◊ËÕπ‰ª∑“ß¢«“ 5 Àπà«¬ „π‡«≈“‡¥’¬«°—π

 ª≈“¬ B ‡§≈◊ËÕπ≈ß 1 Àπà«¬ ≈‘Ë¡‡≈◊ËÕπ‰ª∑“ß¢«“ 
5
3
 Àπà«¬ „π‡«≈“‡¥’¬«°—π

 ª≈“¬ B ‡§≈◊ËÕπ≈ß u Àπà«¬ ≈‘Ë¡‡≈◊ËÕπ‰ª∑“ß¢«“ 
5
3

u Àπà«¬ „π‡«≈“‡¥’¬«°—π

¥—ßπ—Èπ∂â“ª≈“¬ B ‡§≈◊ËÕπ∑’Ë≈ß‡√Á« u m s ≈‘Ë¡°Á®–‡§≈◊ËÕπ‰ª∑“ß¢«“‡√Á« 
5
3
 m s
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¢âÕ 8

3 ÀπË«¬

5 ÀπË«¬

A

B

æ◊Èπ√“∫

u m s

  45o

C

 ¡¡µ‘«à“‡√“¥—π AB ≈ß¡“„π·π« ABC ‚¥¬µ—Èßµâπ‡¡◊ËÕ B Õ¬Ÿà∑’Ë®ÿ¥¬Õ¥∫π ÿ¥¢Õß≈‘Ë¡  ‡¡◊ËÕ

B ≈ß∂÷ß®ÿ¥ C ∑’Ëæ◊Èππ—Èπ  B ®–‰¥â‡§≈◊ËÕπ∑’Ë‰ª‡ªìπ√–¬–∑“ß 3 3 3 22 2+ =  Àπà«¬ ·≈–≈‘Ë¡®–µâÕß

‡≈◊ËÕπ‰ª∑“ß¢«“‡ªìπ√–¬–∑“ß ( )5 3−  Àπà«¬ = 2 Àπà«¬

π—Ëπ§◊Õ ª≈“¬ B ‡§≈◊ËÕπ∑’Ë‰¥â 3 2  Àπà«¬ ≈‘Ë¡‡§≈◊ËÕπ∑’Ë‰¥â 2 Àπà«¬ „π‡«≈“‡¥’¬«°—π

À√◊Õ ª≈“¬ B ‡§≈◊ËÕπ∑’Ë‰¥â 1 Àπà«¬ ≈‘Ë¡‡§≈◊ËÕπ∑’Ë‰¥â 
2

3
Àπà«¬ „π‡«≈“‡¥’¬«°—π

¥—ßπ—Èπ ∂â“ª≈“¬ B ‡§≈◊ËÕπ∑’Ë‰¥â u Àπà«¬ ≈‘Ë¡®–‡§≈◊ËÕπ∑’Ë‰¥â 
2

3
u Àπà«¬ „π‡«≈“‡¥’¬«°—π

· ¥ß«à“≈‘Ë¡‡§≈◊ËÕπ∑’Ë‰ª∑“ß¢«“¥â«¬Õ—µ√“‡√Á« 
2

3
u m s

¢âÕ 9

R R R

V

°√≥’·√° ‡¡◊ËÕ «‘∑™å∑—Èß Õß¬—ßÕâ“Õ¬Ÿà µ—«µâ“π∑“π∑—Èß “¡®–µàÕ°—πÕ¬Ÿà·∫∫Õπÿ°√¡ «ß®√¡’§«“¡

µâ“π∑“π ¡¡Ÿ≈‡ªìπ 3R ·≈–°Ì“≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬‰ª„π«ß®√§◊Õ P
V

R0

2

3
=

°√≥’∑’Ë Õß ‡¡◊ËÕ «‘∑™å‡æ’¬ßÕ—π‡¥’¬«Õâ“Õ¬Ÿà Õ’°Õ—π°¥≈ß «ß®√¡’§«“¡µâ“π∑“π ¡¡Ÿ≈‡À≈◊Õ‡æ’¬ß R

‡∑à“π—Èπ  ·≈– °Ì“≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬‰ª„π«ß®√ §◊Õ P
V

R1

2

=
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°√≥’∑’Ë “¡ ‡¡◊ËÕ «‘∑™å∑—Èß§Ÿà∂Ÿ° —∫≈ß µ—«µâ“π∑“π∑—Èß “¡®–µàÕ°—π·∫∫¢π“πÀ¡¥ (≈Õß«“¥√Ÿª¥Ÿ)

„π°√≥’π’È«ß®√¡’§«“¡µâ“π∑“π ¡¡Ÿ≈ R 3 ·≈–°Ì“≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬‰ª„π«ß®√ §◊Õ P
V

R3

23
=

¥—ßπ—Èπ P P P
V

R

V

R

V

R0 1 2

2 2 2

3
3 1

3
1 3 1 3 9                : : : : : : : := = =

¢âÕ 10

   
  R R R

V

°Ì“≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬‰ª„π«ß®√π’È§◊Õ 
V

R

2

3

°Ì“≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬‰ª„π·µà≈–À≈Õ¥§◊Õ 
1
3 3

2V

R







·µà∂â“¡’À≈Õ¥‰øøÑ“‡æ’¬ßÀ≈Õ¥‡¥’¬« °Ì“≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬§◊Õ 
V

R

2

¥—ßπ—Èπ  
° ”≈—ß‰øøÈ“ Ÿ≠‡ ’¬„ π·µË≈–À≈Õ¥

° ”≈—ß‰øøÈ“ Ÿ≠‡ ’¬„ π«ß®√À≈Õ¥‡¥’¬«
=

( )
( ) =

1
3

2

2

3 1
9

V R

V R

¢âÕ∑’Ë 11

æ◊Èπ∑’Ë A

æ◊Èπ∑’Ë a, §«“¡Àπ“·πàπ d

 πÈ” §«“¡Àπ“·πËπ D H

x

√Ÿª °        √Ÿª ¢

g

„Àâ x ‡ªìπ√–¥—∫πÈÌ“∑’Ë Ÿß¢÷Èπ®“°√–¥—∫‡¥‘¡ (¥Ÿ√Ÿª)  √–¥—∫πÈÌ“‡æ‘Ë¡¢÷Èπ®“° à«π«—µ∂ÿ∑’Ë®¡  «—µ∂ÿ≈Õ¬π‘Ëß

Õ¬Ÿà‰¥â‡æ√“–·√ß≈Õ¬µ—«∑’ËπÈÌ“¥—π¢÷Èπ¡’¢π“¥‡∑à“°—∫πÈÌ“Àπ—°«—µ∂ÿ  ®“°À≈—°·√ß≈Õ¬µ—« ‡√“√Ÿâ«à“·√ß≈Õ¬µ—«¡’
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¢π“¥‡∑à“°—∫πÈÌ“Àπ—°¢ÕßπÈÌ“∑’Ë¡’ª√‘¡“µ√‡∑à“°—∫ à«π¢Õß«—µ∂ÿ∑’Ë®¡„ππÈÌ“  ∂â“„Àâ V  ‡ªìπª√‘¡“µ√ à«π«—µ∂ÿ

∑’Ë®¡ ‡√“®–‰¥â«à“

VDg dahg V
dah

D
= ⇒ =      

·µà ª√‘¡“µ√πÈÌ“ + ª√‘¡“µ√ à«π¢Õß«—µ∂ÿ∑’Ë®¡„ππÈÌ“ = æ◊Èπ∑’Ëµ—¥¢«“ß A × §«“¡ Ÿß„À¡à¢ÕßπÈÌ“

¥—ßπ—Èπ AH V A H x x
V

A

dah

DA
+ = +( ) ⇒ = =       x

V

A

dah

DA
= =

¢âÕ 12

ª√‘¡“≥‰ÕπÈÌ“ÕË‘¡µ—«„πÀâÕß¡’¡«≈‡∑à“°—∫  100 100×  °√—¡

∑’Ë§«“¡™◊Èπ —¡æ—∑∏å 60%  ®–¡’ª√‘¡“≥‰ÕπÈÌ“„πÀâÕß‡ªìπ  6000 °√—¡

∑’Ë§«“¡™◊Èπ —¡æ—∑∏å 40%  ®–¡’ª√‘¡“≥‰ÕπÈÌ“„πÀâÕß‡ªìπ  4000 °√—¡

¥—ßπ—Èπ∂â“®–≈¥§«“¡™◊Èπ —¡æ—∑∏å„πÀâÕß®“° 60% ≈ß‡ªìπ 40%

®–µâÕß¥Ÿ¥‰ÕπÈÌ“ÕÕ°‡∑à“°—∫ 6000 4000−( ) °√—¡ = 2.0 °‘‚≈°√—¡

¢âÕ 13

Õÿ≥À¿Ÿ¡‘Àπ÷Ëß‡¡◊ËÕÕà“π‡ªìπ‡´≈‡ ’́¬ ¡’§à“‡ªìπ  x Co

·≈–‡¡◊ËÕÕà“π§à“‡ªìπø“‡√π‰Œµå ¡’§à“‡ªìπ  2  Fx o

x Co  ·ª≈ß‡ªìπ§à“„πÀπà«¬ oF ®–‰¥â§à“‡ªìπ 
9
5

32x +





oF

¥—ßπ—Èπ 2
9
5

32 160x x x= +



 ⇒ =      

¢âÕ 14

O A

ÀπÈ“º“

æ◊Èπ√–¥—∫

 g
10 m s

§«“¡‡√Á«„π·π«√–¥—∫¢Õß«—µ∂ÿ¡’§à“§ß∑’Ë‡æ√“–‰¡à¡’·√ß„π·π«√–¥—∫°√–∑Ì“µàÕ«—µ∂ÿµ≈Õ¥∑“ß®π

°√–∑—Ëßµ°°√–∑∫æ◊Èπ√–¥—∫∑’Ë®ÿ¥ A À≈—ß®“°∂Ÿ°¢«â“ßÕÕ°¡“·≈â« 5.0 «‘π“∑’  ¥—ßπ—Èπ

√–¬–∑“ß OA  s m s  m= × =5 0 10 50.
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‚¬π°âÕπÀ‘π¡«≈ m ¢÷Èπ„π·π«¥‘Ëß¥â«¬æ≈—ßß“π®≈πå‡√‘Ë¡µâπ‡∑à“°—∫

Ek   °âÕπÀ‘π®–¢÷Èπ‰ª‰¥â Ÿß ÿ¥ h  ´÷ËßÀ“§à“‰¥â‚¥¬„™âÀ≈—°Õπÿ√—°…å

æ≈—ßß“π∑’Ë«à“ "∑’Ë§«“¡ Ÿß„¥ Ê π—Èπ æ≈—ßß“π»—°¬å (PE) °—∫

æ≈—ßß“π®≈πå (KE) ¢Õß°âÕπÀ‘π√«¡°—πµâÕß¡’§à“‡∑à“°—∫§à“§ß∑’Ë"
π—Ëπ§◊Õ  mgh Ek=  ‚¥¬∑’Ë‡√“‡≈◊Õ°„Àâæ≈—ßß“π»—°¬å‚πâ¡∂à«ß (PE)

∑’Ë√–¥—∫æ◊Èπ¡’§à“‡ªìπ»Ÿπ¬å ∑Ì“„Àâ§à“§ß∑’Ë¡’§à“‡∑à“°—∫ Ek  ·≈–„™â§«“¡

®√‘ß∑’Ë«à“ ∑’Ë®ÿ¥ Ÿß ÿ¥æ≈—ßß“π®≈πå (KE) ¡’§à“‡ªìπ»Ÿπ¬å   —ß‡°µ«à“

mg h Ek 
2
3

2
3





 =  ∫àß«à“∑’Ë§«“¡ Ÿß 

2
3

h ®“°æ◊Èππ—Èπ°âÕπÀ‘π¡’

æ≈—ßß“π»—°¬å‡ªìπ 
2
3

Ek   „™âÀ≈—°Õπÿ√—°…åæ≈—ßß“πÕ’°§√—ÈßÀπ÷Ëß

PE KE+ = Ek  ∑’Ë§«“¡ Ÿß h „¥ Ê

‡√“®–‰¥â«à“ PE  KE    ∑’Ë ®“°æ◊Èπ ∑’Ë ®“°æ◊Èπ
2
3

2
3

h h Ek





 + 



 =

2
3

2
3

E h Ek k+ 



 =KE   ∑’Ë ®“°æ◊Èπ

¥—ßπ—Èπ KE   ∑’Ë ®“°æ◊Èπ
2
3

1
3

h Ek





 =
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 ¡¡ÿµ‘Ë“‡¡◊ËÕ„Àâ§«“¡√âÕπ Q °—∫«—µ∂ÿ A  Õÿ≥À¿Ÿ¡‘¢Õß A ‡æ‘Ë¡¢÷Èπ x Àπà«¬   ‚¥¬π‘¬“¡¢Õß

§«“¡®ÿ§«“¡√âÕπ®Ì“‡æ“– ‡√“‰¥â«à“ m s x QA A   =  ‚¥¬∑’Ë sA §◊Õ§«“¡®ÿ§«“¡√âÕπ®Ì“‡æ“–¢Õß«—µ∂ÿ A

‡¡◊ËÕ„Àâ§«“¡√âÕπª√‘¡“≥ Q ‡¥’¬«°—ππ’È°—∫«—µ∂ÿ B æ∫«à“Õÿ≥À¿Ÿ¡‘¢Õß B ‡æ‘Ë¡¢÷Èπ®“°‡¥‘¡ y

Àπà«¬ ¥—ßπ—Èπ m s y QB B   =  ‚¥¬∑’Ë sB §◊Õ§«“¡®ÿ§«“¡√âÕπ®Ì“‡æ“–¢Õß«—µ∂ÿ B  ‡¡◊ËÕ‡¢’¬π¡«≈·≈–

§«“¡®ÿ§«“¡√âÕπ®Ì“‡æ“–¢Õß«—µ∂ÿ B „π√Ÿª¢Õßª√‘¡“≥∑’Ë ¡π—¬°—π¢Õß«—µ∂ÿ A ‡√“®– ‰¥â«à“

am bs y QA A   =

∴ = =  
A A

y
ab

Q

m s

x

ab

1
   Àπà«¬

h

g

æ◊Èπ


