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 1.    (Newton's Law of Motion)    

      1         0F         a  = O   1.  v  = O     

                                                                                       2.  v   =       

      2          0F       

                            amF   

      3             0F            

                           

                      Action   =   Reaction                      

2.     

        2           

      ( ) = FG 

                    
2R

GMmFG         ----------------*  G  =    =  6.67 x 10-11   N-m2/kg2  

                    Fg  =  FG  

                   mg  =  
2R

GMm
                            g  =  

2R
GM

         -----------*  

             1

2

mg
mg

   =  2

2)(
R
hR

  -------------*    1mg , 2mg  h 

3.         

          1.      a  = 0   v               (N)   =   (mg)  

          2.     a                    (N)  =  mg + ma  

                  a              (N)  = mg - ma  

          3.     a                  (N)  = mg - ma  

                  a                     (N)  = mg + ma  

          4.                                                  = O  
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 (Equilibrium) 
 Newton 

 1.  F  =  0  , a  = 0                                   1. vu =  0 ( ) 

                      2. vu =   ( ) 

2.     F   0 ,    F= ma  ( ) 

3.     F  =  0    F  0   Action  =  Reaction 

 

 1.    F  =  0   XF =  0      

     YF =  0   

2.    M  =  0   

Moment         

                                                      

                          M =  SF  =    sinF S   (  Scalar) 

      3   

1. Lami’s Theorem  “  
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BC
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    (Friction Force)     2   

1.  (Static Frictional Force = sf  )    ( sf   

=  F  ) 

         maxsf  =  F  = sN  0    s     1       

2.  (Kinetic  Frictional  Force = kf  )       

( kf   =  k N   =   ) 

 . . .   

       

         maxs sf N     =   mg sin  

      s (mg cos )   =   mg sin  

          s =    
cos mg
sin mg   =    tan   

      s   . . .   

  

                k =      tan k                                                            

            k         s         

 

 (Moment of Couple)   ( )  2 
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 (Work)            

            Work     =    F S    =   F S cos               (N – m  =  j) 
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ma mg S
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mgS
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 (Energy)    

1.   Ep  =  mgh      h 

2.        Eps  =   F S  = SF
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(Circular Motion) 
1.  (Circular Motion)    

      

        1.   (Speed  = v )    

        2.        

              (Centripetal Acceleration =  ca )   

        3.      

                2.   (Centripetal Force= cF )   

             cF  =    6   

         1.    

                    cF  = f (friction force) 

         2.             cF  = T (Tension force) 

 3.     

                     cF    =  T sin              =   

                        mg  =  T cos   

                 tan  =  
Rg
v2

   

         4.      

                      cF  = N sin   

                      mg = N cos   

         5.       

                  ( N =  )  

                    cF  = N sin    mg = N cos            

             6.       

                     cF  = mgh ( gh =    h )  

 (Centripetal Acceleration = ac)  

     
2 2

22 2 2
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 (Centripetal Force = cF )  
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  Simple Harmonics Motion 

            Simple Harmonics Motion  
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 Pendulum 

      S.H.M.    PENDULUM                    

            (F)       = - mg sin   

                                     ma     = - mg sin   
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5. การสะท้อนคลื�น แบง่ตามลกัษณะการสะท้อนได้ 2 แบบ คือ 
5.1  การสะท้อนปลายปิดหรือปลายตรึงแนน่ phase จะเปลี�ยนไป rad�   หรือ 180 องศา 
5.2  การสะท้อนปลายเปิดหรือปลายอิสระ phase  จะเปลี�ยนไป  0  องศา หรือ phase คงเดิมในการ
สะท้อนของคลื�นยงัคงกฎการสะท้อนไว้ 

6. การหกัเหของคลื�นเป็นไปตามกฎของ Snell 

               1 1 1 2
1 2 1 2

2 2 2 1

sin ,
sin

v f f
v

� � ��
� � �

� � � � �  

              v ลึก   >  v นํ *าตื *น        และ  � ลึก  >   � ตื *น   
7. การแทรกสอดของคลื�นนํ *า แบง่ได้ 2 ลกัษณะคือ 

7.1    Inphase แนวตรงกลางได้ 0A  
    หา A;      ผลตา่งระยะทาง      , 0,1,2,3,.....n n�� �   

          หา  N:       ผลตา่งระยะทาง      1 , 1,2,3,.....
2

n n�� �� 	 �
 �
� 

 

7.2 Out of phase  แนวตรงกลางได้ 0N  
           หา N;         ผลตา่งระยะทาง      , 0,1,2,3,.....n n�� �   

          หา  A :        ผลตา่งระยะทาง      1 , 1,2,3,.....
2

n n�� �� 	 �
 �
� 

 

8. การเลี *ยวเบนผา่น slit เดี�ยว 
8.1  ถ้า  d ��  จะไมเ่กิดแนว Node  แสดงวา่การเลี *ยวเบนเดน่ชดั 
8.2  ถ้า  d ��   จะเกิดแนว Node ขึ *นรอบจดุกึ�งกลางของช่องเปิด     โดยที� 

sin , 1,2,3,.....d n n� �� � ( ใช้หา Node) 
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        R + B  =   

                      G + B                         =   

 

  Slit  (Double Slit)   Grating       
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      Inphase     

  (A)   (N)   

 |  |  =  d sin   =  n ,   n  =  0,  1,  2,  3  -------------- (  A) 

 |  |  =  d sin   =  
2

1
n ,  n  =  1,  2,  3,  ……  (  N) 

        

 
1.  (Resonance)    2       

   

     

 1.   (   1      2  )    

  fn   =   
2 1 ,

4
n v
L

   n  =  1    f1     

                      n  =  2    f2    First  Overtone 

                                                             n  =  3    f3    Second Overtone 

 2.   (   2  ) 

  fn   =   1 ,
2
n v nf
L

    n  =  1    f1     

                                                                         First harmonic frequency                                                          

                    n  =  2    f2    Second harmonic frequency 

                                                          n  =  3    f3    Third harmonic frequency 

 3.   2   

  fn  =  12 2
n n Tv nf
L L

,        T  =   (N) 

 =   (kg/m) 

2.    (Beats)      2   

(  7 Hz)         

    

 f  =  |f2 – f1|  =    =    1     f    7 
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3.    (Sound Intensity  =  I )   1  .    

       (  / . ) 

                2 2,
4

P P II I
A R R

 

     

  

2

1 2

2 1

I R
I R

         --------------------* 

 *  0I   =    =  10-12  W/m2 

                    maxI   =    =  1  W/m2 

     
0

10 log I
I

                   (   dB) 

                                              =  2  -  1  =  10 log 2

1

I
I

  =  20 log 1

2

R
R

   --------------* 

                                      
0

10log I
I

 

                                                     =   10 log
0

I
I

  

                                                     =   1  +  10 log n …….    I1  =  I2  =  I3  =  I4  =  ……  

4.   (Octave)  ( )  2      2    

    

  C ( )  =  256  Hz,   C  ( )  =  2 x 256  =  512  Hz 

      C     C    C     f  =  2fC 

          C     22    C 

 Doppler effect   /

 

          0
( )
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S

u vf f
u v

      Vector      

 

                                                                         sin   =  
1
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             *  Supper Sonic 

                                                                                                Ultra Sonic 

                                                                                                             Infra Sonic 

 

 

  (ELECTRO-STATICS)  

 (Coulomb's Law)  Charles Augustan de Coulomb   

            "  

   

                               "  

   9 2 21 2
2 9.1 10 /kQQF k N m C
r

 

 (Electric Field)   "  

 

                   "             E  =   =        1         (

 Vector)    

                                                     E   =    
F
q

   2

kQ
r

                (N/C)  ...........................*     

 (Electric - Potential = V)        1 

 

                  (Infinity)   

                  VAB  =  VB - VA     ------------------ *       V      =  
kQ
r

               -------------------* 

                 Work  =  qV              ------------------ *  

         (E)  2   

                                          
VE
d

   -------------------*  

       +   +   +   +   +   +   +   +   +   +   +               F qE     

                                                                                  
qVF
d

  

     -   -   -   -   -   -   -    -   -   -   -  
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 (Condenser  Capacitor)    

 2  ( )     (C)   

                                                    
QC
V

   --------------------------*    

                                                   
r kQC V
k r

  --------------*  

   3   

1.    Q   =  Q1 = Q2 = Q3 = .......*  

                                        V   =  V1 + V2 + V3 + .......*  

                               C   =  
1

1
iC

   -------------*  

2.         Q   =  Q1 + Q2 + Q3 + .......*  

                                        V   =  V1 = V2 = V3 = .......*            

                C   =  C1 + C2 + C3 + .......*  

3.     

1.   
QI
t

    C/s = A ( ) 

2.   I nevA           

3.   
lR
A

             

      

     3.1     1 1 1 2

2 2 2 1

R l A
R l A
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2 2 1

R l A
R l A

                    ( ) 

     3.3    

2 2 4

1 1 2 2

2 2 1 1

R l A r
R l A r

  ( ) 

( r    =  )  

4.       
1S       =     (   - m)-1  =  semen/m 

5.       0 1tR R t        =  -  (0C)-1  

6.         Ohm    V IR  

1C  
2C  3C  4C  

1Q  2Q  3Q  4Q  

1C  

2C  

3C  

1Q  

2Q  

3Q  
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-6

   J 

4. 6  10-6   J 

35.   10      1       

          5     

 1. 0  V 2. 9  10
3
  V 

 3. 9  10
4
  V 4. 1.8  10

5
  V 

36.     200     20    

   220      

10       

 

 

A 1 F 

B 3 F 
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1. 4,840  W 2. 220    W 

3. 48.4    W 4. 22.0   W 

37.     XY    X    vx  =  4 x 105  /

    Y    vy  =  3 x 105  /   

   0.5      Z   

 

1. 2.4 x 10– 14  N   2. 3.2 x 10– 14  N 

3. 4.0 x 10– 14  N   4. 8.0 x 10– 13  N 

38.    B   

     m   

 

   

 

  I 
1. 2IB  2. IB  

3. 2mg 4. mg 

39.    m    e    R    

B      

  

1. 
m
ReB2

   2. 
m
eBR2

  

3. 
m
BRe2

   4. 
m
eBR

 

40.      C   

  L     RMS   

 

g  
x            x             x            x            x           

x            x             x            x            x           

x            x             x            x            x           

x            x              x            x            x           

x            x              x            x            x           

x            x              x            x            x 

I  
I  

B  
 

0 sinV

C 
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1. 
L
)LC1(

2
V 2
0   2. 

C
)LC1(

2
V 2
0  

3. 
)LC1(

L
V 20    4. 

)LC1(
C

V 20  

41.     Q    A, B, C   D 

  R     

 

1. 0 2. 
0

Q
R

 

3. 
0

Q
R

 4. 
04
Q
R

 

42.     

1.                   I1 – I2 + I3  =   0 

2. E – I1R1 – I2 (R2 + r)   =   0 

3.                 I2R2 + I3R3   =   0 

4. E – I1 (R1 + r) – I3R3   =   0 

43.      

1.  2.  

3.  4.  

44.    2.0      300  

   

 

1. 1.2   eV 2. 2.1   eV 

3. 4.2   eV 4. 6.1   eV 

45.    n     

2

13.6
nE n

   2  

1    

D 

Q  

C A 

B 

Q  

Q  

Q  O 
R 

1R  

1I  

2I  

2R  
3I  

3R  

r  E   
_  
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1. 3.40  10
-8

  kg.m/s 2. 4.89  10
-10

  kg.m/s 

3. 1.63  10
-18

  kg.m/s 4. 5.44  10
-27

  kg.m/s 

46.  

 1.  2.  

 3.  4.  

47.  –226     

 1,620      200      4,860   

    –226  

 1. 67 g  2. 50 g  

 3. 25 g  4. 20 g  

48.      A    A0   B  

  B0    A   a   B   b 

  

1. 0 0A B
a b

   2. 0 0A B
b a

 

3. 0 0ln A ln B
a b

   4. 0 0ln A ln B
b a

 

49.         2 2 3
1 1 2 3.3H H He X MeV       

 X    

 1.    2.   

 3.    4.  

50.      SP 32
16

32
15                         

 uuSuP 00054.0,9833.31,9841.31 32
16

32
15    

     9 x 10
-31

  Kg       1 eV   =   1.6 x 10
-19

 J,   1 u = 930   MeV    

        

 (Relativistic effect)    
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 1. 2.2 x 10
6
  m/s   2. 2.9 x 10

5 
 m/s 

 3. 2.3 x 10
5
  m/s   4. 3 x 10

5
  m/s 

 2      5      6   

1.   m    2      40    30      

50           30    

    m   

  g 

 

 

 

 

 

2.   m    q    V  =  2,000    

   65 10v  /     0.1B T   

   

 

 

 

 

 

 

 

3.   600     

  1       

4.0     

m 

50 

40 30 

m 

q 

V B  
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4.     50      

  4    1.80    

 

 

 

 

 

5.   360      0.8  

   

 

 
 1 

1  =   1 2  =   4 3   =  4 4   =  3 5   =  1 6   =  3 7   =  3 

8  =   1 9  =   3 10 =   2 11 =   2 12 =  1   13 =   4 14 =   3 

15 =   2 16 =  4 17 =  2  18 =   3 19 =  2 20 =   2 21 =   4 

22 =   1 23 =   3 24 =   4 25 =   2 26 = 2 27 =   1 28 =   1 

29 =   4 30 =   3  31 =   1 32 =   1 33 =   1 34 =   4 35 =   3 

36 =   3 37 =   3 38 =   1 39 =   1 40 =   1 41 =   3 42 =   4 

43 =   2 44 =   2 45 =   4 46 =   1 47 =   3 48 =   3 49 =   4 

50 =   2         

 

 2 

1. 
3
4

a g  

2. 0.8 .m cm  

3. 300 .d m  

4. 45 mv s  

5. 2 288T K  

1.8 m 
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