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§«“¡√Ÿâ‡∫◊ÈÕßµâπ∑“ßøî ‘° å
1. §”Õÿª √√§´÷Ëß„™â·∑πµ—«æÀÿ§Ÿ≥

‡¡◊ËÕª√‘¡“≥„πÀπà«¬À≈—°¡’§à“¡“°À√◊ÕπâÕ¬‡°‘π‰ª §«√‡ª≈’Ë¬π‡ªìπµ—«‡≈¢§Ÿ≥¥â«¬ ‘∫
¬°°”≈—ß≈∫ À√◊Õ∫«° ‡™àπ 0.005 ‡¡µ√ ‡ª≈’Ë¬π‡ªìπ 5 × 10-3 ‡¡µ√ ·≈–„™â§”Õÿª √√§‡¢’¬π
‰«â¢â“ßÀπâ“Àπà«¬À≈—°‡ªìπ 5 ¡‘≈≈‘‡¡µ√ À√◊Õ 5 mm §”Õÿª √√§∑’Ë„™â·∑πµ—«æÀÿ§Ÿ≥¡’¥—ßπ’È

µ—«Õ¬à“ß‡™àπ 6 × 106 V = 6 MV (‡¡°–‚«≈µå)
3 × 10-3 A = 3 mA (¡‘≈≈‘·Õ¡·ª√å)
5 × 103 W = 5 kW (°‘‚≈«—µµå)

§”Õÿª √√§„™â·∑πµ—«æÀÿ§Ÿ≥
µ—«æÀÿ§Ÿ≥

™◊ËÕ  —≠≈—°…≥å

1012 ‡∑Õ√“ (tera) T

109 ®‘°– (giga) G

106 ‡¡°– (mega) M

103 °‘‚≈ (kilo) k

102 ‡Œ°‚µ (hecto) h

10 ‡¥§– (deca) da

10-1 ‡¥´‘ (deci) d

10-2 ‡´πµ‘ (centi) c

10-3 ¡‘≈≈‘ (milli) m

10-6 ‰¡‚§√ (micro) µ

10-9 π“‚π (nano) n

10-12 æ‘‚§ (pico) p

10-15 ‡ø¡‚µ (femto) f

10-18 Õ—µ‚µ (atto) a
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2. ª√‘¡“≥∑“ßøî ‘° å
ª√‘¡“≥∑“ßøî ‘° å ·∫àßÕÕ°‡ªìπ 2 ™π‘¥ §◊Õ

1. ª√‘¡“≥ ‡°≈“√å §◊Õ ª√‘¡“≥∑’Ë¡’·µà¢π“¥ ‡™àπ ‡«≈“ ¡«≈ Õÿ≥À¿Ÿ¡‘ ‡ªìπµâπ

°“√∫«°≈∫ª√‘¡“≥ ‡°≈“√å “¡“√∂∑”‰¥â‚¥¬π”¢π“¥¡“∫«°-≈∫°—π‚¥¬µ√ß °“√‡¢’¬π

 —≠≈—°…≥å·∑πª√‘¡“≥ ‡°≈“√å “¡“√∂‡¢’¬π·∑π‰¥â¥â«¬µ—«Õ—°…√¿“…“Õ—ß°ƒ… ‡™àπ t, m, T ‡ªìπµâπ

2. ª√‘¡“≥‡«°‡µÕ√å §◊Õ ª√‘¡“≥∑’Ë¡’∑—Èß¢π“¥·≈–∑‘»∑“ß ‡™àπ ·√ß §«“¡‡√Á«

§«“¡‡√àß ‡ªìπµâπ °“√∫«°-≈∫ª√‘¡“≥‡«°‡µÕ√å®–µâÕß§”π÷ß∂÷ß∑—Èß¢π“¥·≈–∑‘»∑“ß °“√‡¢’¬π

 —≠≈—°…≥å·∑πª√‘¡“≥‡«°‡µÕ√å “¡“√∂∑”‰¥â‚¥¬‡¢’¬π≈Ÿ°»√°”°—∫‡Àπ◊Õµ—«Õ—°…√ ‡™àπ   F ,   v,   a

‡ªìπµâπ ·≈–„™â≈Ÿ°»√·∑π¢π“¥·≈–∑‘»∑“ß¢Õß‡«°‡µÕ√å  ¥—ßµ—«Õ¬à“ßµàÕ‰ªπ’È

À¡“¬‡Àµÿ ‡√“„™â —≠≈—°…≥å   F ,   v,   a ·∑π„π°“√√–∫ÿ∑—Èß¢π“¥·≈–∑‘»∑“ß¢Õßª√‘¡“≥‡«°‡µÕ√å

∂â“µâÕß°“√®–°≈à“«∂÷ß¢π“¥¢Õßª√‘¡“≥¥—ß°≈à“«®–„™â —≠≈—°…≥å F, v, a ·∑π

3. °“√·µ°‡«°‡µÕ√å

∂â“‡√“¡’‡«°‡µÕ√åÀπ÷Ëß‡«°‡µÕ√å ‡√“ “¡“√∂·¬°‡«°‡µÕ√åπ—ÈπÕÕ°‡ªìπ 2 ‡«°‡µÕ√å∑’Ë¡’

∑‘»µ—Èß©“°°—π‰¥â ‚¥¬Õ“»—¬À≈—°°“√¥—ßπ’È

°”Àπ¥„Àâ‡«°‡µÕ√å¢Õß·√ß F °√–∑”°—∫·°π x ‡ªìπ¡ÿ¡ θ µâÕß°“√À“¢π“¥¢Õß·√ß F

„π·°π x ·≈–·°π y

®“°√Ÿª
    

F
F
x = cos θ

Fx = F cos θ

·≈–
  

F
F
y = sin θ

Fy = Fsin θ

m

a

m F→

→

y

FFy

Fx
xθ
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F1

F2

ΣF

αθ

 √ÿª¢—ÈπµÕπ°“√·µ°‡«°‡µÕ√åÕÕ°‡ªìπ‡«°‡µÕ√å 2 µ—«∑’Ëµ—Èß©“°°—π‰¥â¥—ßπ’È

1. „Àâπ—°‡√’¬πÀ“¡ÿ¡∑’Ë‡«°‡µÕ√å°√–∑”°—∫·°π„¥·°πÀπ÷Ëß‡ ’¬°àÕπ

2. ·µ°‡«°‡µÕ√å„ÀâÕ¬Ÿà„π·°π∑’Ë∑√“∫¡ÿ¡®–‰¥â Fcos θ  ·≈–Õ’°·°πÀπ÷Ëß®–‰¥â Fsin θ

§à“øíß°å™—πµ√’‚°≥¢Õß¡ÿ¡∑’Ë§«√∑√“∫

4. °“√√«¡‡«°‡µÕ√å

°“√√«¡‡«°‡µÕ√å·¬°æ‘®“√≥“‰¥â‡ªìπ 2 ·∫∫ §◊Õ

(1) °“√√«¡‡«°‡µÕ√å¬àÕ¬ 2 ‡«°‡µÕ√å

∂â“¡’‡«°‡µÕ√å¢Õß·√ß¬àÕ¬ 2 ·√ß °√–∑”°—π‡ªìπ¡ÿ¡ θ ®–‰¥â‡«°‡µÕ√å¢Õß

·√ß≈—æ∏å¡’§à“‡∑à“°—∫‡ âπ∑·¬ß¡ÿ¡¢Õß ’Ë‡À≈’Ë¬¡¥â“π¢π“π∑’Ë‡°‘¥®“°·√ß¬àÕ¬∑—Èß Õß ¥—ß√Ÿª

¢π“¥¢Õß·√ß≈—æ∏å ΣF =
  

F F F F cos 
  

 

 

 

1
2
 + 2

2
 + 2 1 2 θ

∑‘»∑“ß¢Õß·√ß≈—æ∏å tan α =
  

F  sin 
F  + F  cos 

1

2 1

θ
θ

         ¡ÿ¡
0° 30° 37° 45° 53° 60° 90°

 øíß°å™—πµ√’‚°≥

sin 0
  
1
2   

3
5   

1
2   

4
5   

3
2 1

cos 1
  

3
2   

4
5   

1
2   

3
5   

1
2 0

tan 0
  

1
3   

3
4 1

  
4
3   3 ∞

F1

F2
θ
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♦ ∂â“ F1 ¡’∑‘»‡¥’¬«°—∫ F2  ( θ = 0°)

¢π“¥¢Õß·√ß≈—æ∏å ΣF = F1 + F2

∑‘»∑“ß¢Õß·√ß≈—æ∏å tan α = 0

♦ ∂â“ F1 ¡’∑‘»µ√ß¢â“¡°—∫ F2  ( θ = 180°)

 ¢π“¥¢Õß·√ß≈—æ∏å ΣF = F1 - F2

 ∑‘»∑“ß¢Õß·√ß≈—æ∏å tan α = 0

♦ ∂â“ F1 µ—Èß©“°°—∫ F2  ( θ = 90°)

 ¢π“¥¢Õß·√ß≈—æ∏å ΣF =
  

F F
  

 

 

 

1
2
 + 2

2

 ∑‘»∑“ß¢Õß·√ß≈—æ∏å tan α =
  

F  
F
1

2

(2) °“√√«¡‡«°‡µÕ√å¬àÕ¬¡“°°«à“ 2 ‡«°‡µÕ√å

∂â“¡’‡«°‡µÕ√å¬àÕ¬¡“°°«à“ 2 ‡«°‡µÕ√å ‡√“®–√«¡‡«°‡µÕ√å ‚¥¬„™â«‘∏’ ’Ë‡À≈’Ë¬¡
¥â“π¢π“π‰¡à‰¥â «‘∏’∑’Ë‡À¡“– ¡·≈– –¥«° ‰¥â·°à  «‘∏’°“√·µ°‡«°‡µÕ√å ́ ÷Ëß¡’¢—ÈπµÕπ°“√§”π«≥¥—ßπ’È

F1
F2

mm mmΣF≡

F1 F2mm mmΣF≡

≡F2mm

F1 ΣF

F2mm

F1
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1. „Àâµ—Èß·°π x ·≈–·°π y ∑’Ë®ÿ¥µ—¥¢Õß·√ß
2. ·µ°‡«°‡µÕ√å¬àÕ¬„ÀâÕ¬Ÿà„π·°π x ·≈–·°π y
3. √«¡‡«°‡µÕ√å„π·°π x ·≈–·°π y ®–‰¥â ΣFx ·≈– ΣFy µ“¡≈”¥—∫

4. À“¢π“¥¢Õß‡«°‡µÕ√å≈—æ∏å®“° ΣF =
  

Σ ΣF F
  

 

 

 

x
2
 + y

2

∑‘»∑“ß¢Õß‡«°‡µÕ√å≈—æ∏å tan α =
  

Σ
Σ
F  
F
y

x

5. º≈§Ÿ≥ ‡°≈“√å (Dot Product)
°”Àπ¥„Àâ   A  ·≈–   B ‡ªìπª√‘¡“≥‡«°‡µÕ√å
º≈§Ÿ≥ ‡°≈“√å¢Õß   A  ·≈–   B §◊Õ

  A  .   B  =  AB cos θ

‡¡◊ËÕ A §◊Õ ¢π“¥¢Õß‡«°‡µÕ√å   A

B §◊Õ ¢π“¥¢Õß‡«°‡µÕ√å   B
θ §◊Õ ¡ÿ¡√–À«à“ß   A  ·≈–   B

 ¡∫—µ‘¢Õßº≈§Ÿ≥ ‡°≈“√å

1.   A  .   B  =    B .   A

2. (r  A) .   B = r(  A  .   B) =   A  . (r  B)

3.   A  . (  B +   C) =   A  .   B +   A  .   C

4.   A  .   A  = A2

6. º≈§Ÿ≥‡«°‡µÕ√å (Cross Product)
°”Àπ¥„Àâ   A  ·≈–   B ‡ªìπª√‘¡“≥‡«°‡µÕ√å

º≈§Ÿ≥‡«°‡µÕ√å¢Õß   A  ·≈–   B §◊Õ   A  ×   B

¢π“¥¢Õß   A  ×   B  =  AB sin θ

∑‘»∑“ß¢Õß   A  ×   B ‡ªìπ‰ªµ“¡°Æ¡◊Õ¢«“ (Right-hand rule)

‡¡◊ËÕ A §◊Õ ¢π“¥¢Õß‡«°‡µÕ√å   A

B §◊Õ ¢π“¥¢Õß‡«°‡µÕ√å   B
θ §◊Õ ¡ÿ¡√–À«à“ß   A  ·≈–   B
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°Æ¡◊Õ¢«“ (Right-hand rule)

°“√À“∑‘»¢Õß   A  ×   B ‚¥¬Õ“»—¬°Æ¡◊Õ¢«“ ¡’À≈—°°“√¥—ßπ’È

1. „Àâª≈“¬π‘È«∑—Èß ’Ë·∑π∑‘»¢Õß‡«°‡µÕ√å   A

2. °«“¥ª≈“¬π‘È«∑—Èß ’Ë‡¢â“À“‡«°‡µÕ√å   B

3. ∑‘»À—«·¡à¡◊Õ®–‡ªìπ∑‘»¢Õß   A  ×   B

 ¡∫—µ‘¢Õßº≈§Ÿ≥‡«°‡µÕ√å

1.   A  ×   B  =  -  B ×   A
2. (r  A) ×   B  =  r(  A×   B)  =    A  × (r  B)

3.   A  × (  B +   C) =   A×   B +   A  ×   C

× →
B

→
A

→
B

→
A
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ß“π·≈–æ≈—ßß“π
1.

s

Fsinθ

Fcosθ

F

θmm m

mm m

sf

F

ß“π
ß“π (work) ‡ªìπª√‘¡“≥ ‡°≈“√å∑’Ë¡’¢π“¥‡∑à“°—∫ º≈§Ÿ≥¢Õß·√ß°—∫°“√°√–®—¥∑’ËÕ¬Ÿà

„π·π«‡¥’¬«°—π ¡’Àπà«¬‡ªìπ®Ÿ≈ (J) À√◊Õ π‘«µ—π-‡¡µ√ (N-m)

 W  =    F  .   s  =  Fs cos θ

‡¡◊ËÕ   F §◊Õ ·√ß∑’Ë°√–∑”µàÕ«—µ∂ÿ ¡’Àπà«¬‡ªìππ‘«µ—π (N)
  s §◊Õ °“√°√–®—¥¢Õß«—µ∂ÿ ¡’Àπà«¬‡ªìπ‡¡µ√ (m)

F §◊Õ ¢π“¥¢Õß·√ß   F

s §◊Õ ¢π“¥¢Õß°“√°√–®—¥   s

θ §◊Õ ¡ÿ¡√–À«à“ß   F  ·≈–    s
ß“π‡ªìπª√‘¡“≥ ‡°≈“√å ®÷ß‡ªìπ‰¥â∑—Èß∫«°·≈–≈∫

ß“π∑’Ë‡ªìπ∫«° §◊Õ ß“πÕ—π‡π◊ËÕß®“°·√ß∑’Ë°√–∑”„Àâ«—µ∂ÿ‡§≈◊ËÕπ∑’Ë ‰¥â·°à ß“π
‡π◊ËÕß®“°·√ß∑’Ë‡√“°√–∑”°—∫«—µ∂ÿ

ß“π∑’Ë‡ªìπ≈∫ §◊Õ ß“πÕ—π‡π◊ËÕß¡“®“°·√ßµâ“π°“√‡§≈◊ËÕπ∑’Ë¢Õß«—µ∂ÿ ‰¥â·°à ß“π
‡π◊ËÕß®“°·√ß‡ ’¬¥∑“π

ß“π∑’Ë‡°‘¥°—∫«—µ∂ÿ
ß“π∑’Ë‡°‘¥°—∫«—µ∂ÿ §◊Õ º≈√«¡¢Õßß“πÕ—π‡π◊ËÕß®“°·√ß¬àÕ¬ À√◊Õß“πÕ—π‡π◊ËÕß®“°

·√ß≈—æ∏å∑’Ë°√–∑”°—∫«—µ∂ÿ

®“°√Ÿª ÕÕ°·√ß F „Àâ«—µ∂ÿ‡§≈◊ËÕπ∑’Ë ®–‡°‘¥
·√ß‡ ’¬¥∑“π f „π∑‘»µâ“π°“√‡§≈◊ËÕπ∑’Ë

ß“π∑’Ë‡°‘¥°—∫«—µ∂ÿ = ΣW
= WF + Wf

=   F  .   s +    f  .   s = (  F +   f ).  s
= Σ  F  .   s

ß“π∑’Ë‡°‘¥°—∫«—µ∂ÿ = ΣW  =  Σ  F  .   s
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F

f

s
d

æ◊Èπ∑’Ë„µâ°√“ø =   fd 1
2

Fsinθ

Fcosθ

F

θmm m

d

‚¥¬∑’Ë  Σ  F = ·√ß≈—æ∏å∑’Ë°√–∑”µàÕ«—µ∂ÿ ¡’Àπà«¬‡ªìππ‘«µ—π (N)

°“√§”π«≥‚®∑¬å‡°’Ë¬«°—∫ß“π

1. ß“π‡π◊ËÕß®“°·√ß§ß∑’Ë°√–∑”µàÕ«—µ∂ÿ∑’Ë¡’√Ÿª√à“ß·πàπÕπ

                       W  =    F  .   s =  Fs cos θ

2. ß“π‡π◊ËÕß®“°·√ß‰¡à§ß∑’Ë°√–∑”µàÕ«—µ∂ÿ

W = (æ◊Èπ∑’Ë„µâ°√“ø F °—∫ s) cos θ

‚¥¬∑’Ë F ‡ªìπ·√ß‰¡à§ß∑’Ë∑’Ë¡“°√–∑”µàÕ«—µ∂ÿ
µ—«Õ¬à“ß‡™àπ

°√≥’∑’Ë 1 ·√ß F °√–∑”°—∫¡«≈ m ‚¥¬ θ = 0 ¥—ß√Ÿª

F  ‡ªìπ·√ß∑’ËÕ¬Ÿà„π∑‘»‡¥’¬«°—∫°“√‡§≈◊ËÕπ∑’Ë

∴ W = 
  
1
2  fd

°√≥’∑’Ë 2 ·√ß F °√–∑”°—∫¡«≈ m ‚¥¬ θ ≠ 0 ¥—ß√Ÿª

Fcosθ ‡ªìπ·√ß∑’ËÕ¬Ÿà„π∑‘»‡¥’¬«°—∫
°“√‡§≈◊ËÕπ∑’Ë

∴  W = 
  
1
2  fdcos θ

(3) ß“π∑’Ë‡°‘¥¢÷Èπ°—∫«—µ∂ÿ∑’Ë¡’√Ÿª√à“ß‰¡à·πàπÕπ

ß“π∑’Ë‡°‘¥¢÷Èπ°—∫«—µ∂ÿ∑’Ë¡’√Ÿª√à“ß‰¡à·πàπÕπ ‡™àπ ß“π∑’Ë„™â „π°“√ Ÿ∫πÈ” ß“π∑’Ë„™â
¥÷ß‚´à °“√À“ß“π “¡“√∂À“‰¥â®“° ¡°“√

W  =    F  .   s  =  Fscos θ

‚¥¬ s ‡∑à“°—∫°“√°√–®—¥´÷Ëß«—¥®“°®ÿ¥ C.G. µâπ∑’Ë«—µ∂ÿÕ¬Ÿà‰ª¬—ß®ÿ¥ C.G. ª≈“¬

¢Õß«—µ∂ÿ

∴

∴
s

Fsinθ

Fcosθ

F

θmm m

d

Fmm m


