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1

1      
2  

1
2



2

 (foucault pendulum)  
  

 

3

  
 (simple harmonic motion) 

 

    

  
 

 
 
 

 

   

  
 m  

 

    
   

 
   

1.1
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1.

2.

3.

4.

5.

6.

  (x � 0) 
 (F � 0)

 A  
 F 

  

 
(�A)  

 F 

  

 (A)  
 1  

 F  
  

  

m

m

m

m

m

m

F

F � 0

x � A

F

F

x � 0

F � 0

x � 0

x � 0

x � 0

v � 0

F � 0

x � 0

x � 0 x � A

x � �A

5

  

 1. (amplitude : A)     (m)  
 1   A   �A 

  A 
 2. (period : T)   1    (s)

 3. (frequency : f)       (Hz) 

     

     f  1
T

 (1.1)

  T  1
f
 (1.2)

  f       (Hz)

  T     (s)

   A  
A   

   
(Hooke’s law) 

    F  -kx (1.3)

   F  
   k  
    x  
  m  a 
    F  ma

  -kx  ma

   a   - k
m

 x (1.4)

  1.4   
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   x(t)  
 

    
  1.2

 

1.2

  A   P  t  0 
 t  Q  �  �  

 1.3

1.3 t

  1.3  x 

   cos �   x
A

  

  x  A cos � (1.5)

  �  �
t
 

   x  A cos �t (1.6)

A

B

C

H

D

E

F

G

C

D

E

F

G
H

A

B

�A

A

Q

P
�

x
t = 0

7

   x  �A   
x  �A  A   

 �1  �1  1   
 1 

1.4

  1.4  x  t  �x  
 �x  x  �x  x 

   vx  �v sin � (1.7)

  v  �A 

   vx  ��A sin �t (1.8)

1.5

  1.5   
 x  �x  x 

   ax  �a cos � (1.9)

A

a

�

�

�

�

t = 0

t = 0

t

t

vx

ax

vx

ax

ay

v
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  a  �2A 
   ax  ��2A cos �t (1.10)

    1.6, 
1.8  1.10    vx  ��A  ��A  

 ax  ��2A  ��2A  1.6
 

1.6

  1.6    (�)  
  2     2   

 

   x  A cos (�t��) (1.11)

  1.6  1.8 
   x  A cos �t 
   vx  �A sin �t 
 

   cos �t   x
A

  

  sin �t   vx

�A
 

x = A cos �t

ax = ��2A cos �t

vx = ��A sin �t

�2A

��2A

�A

��A

A

�A

9

  sin2 ��cos2 �  1

   sin2 �t �cos2 �t   1

    � vx

�A�
2

� � x
A�

2

   1

    � vx

�A�
2

  1�� x
A�

2

 

    
v2

x

�2A2   A2

A2
�

x2

A2
 

    
v2

x

�2A2   A2
�x2

A2
 

    v2
x
  �2A2� A2

�x2

A2 �
   vx  ���A2

�x2   (1.12)

  1.12   

  1.6  
   A  x

cos �t
 

  1.10 

   ax  ��2� x
cos �t �cos �t 

   ax  ��2x (1.13)

  a   �
k
m

x

  ��2x  �
k
m

x 

  �  k
m�  (1.14)

  �  2 f 

   2 f   k
m�  

 

   f  1
2

 k
m�  (1.15)
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   T   2 m
k�  (1.16)

   

 1.1  ( )  
 6.7  

  T  1
f
 

     1

6.7	106
  

     1.5	10�7  0.15 
s

  �  2 f

     2 (6.7	106)

     4.2	107 rad/s

   0.15   4.2	107 

 1.2     
     6.0  

 0.030   0.50   
0.020   
 .  
 .    

 .  x  0.030 m  F  6.0 N 
   
   F  kx

   6.0  k(0.03)

   k  200 N/m

    200  

0 0.030 m

F = 6.0 N

x

11

 .  m  0.50 kg  k  200 N/m

   �  k
m�  

     200
0.50�    20 rad/s

   �  2 f

   20  2 f

   f  3.2 Hz

   T  1
f
     1

3.2    0.31 s

   20   3.2    
0.31      

 1.3  0.01    12   
 

  m  0.01 kg  x  0.12 m
  F  kx

   mg  kx

   k  mg
x

  T  2
m
k�     2 m

mg
x

     2
x
g�    2  0.12

10�  

     0.69 s

   0.69     

 1.4  1,000   
 980    2.8  

  
    980 N  0.028 m

  F  kx

   980  k(0.028)

   k  3.5	104 N/m
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  W  mg

   980  m(9.8)

   m  100 kg

  m   1,000�100  1,100 kg

   T  2
m

k
  

     2 1100

3.5	104
    1.11 s

   f  1
T

    1
1.11

  

     0.90 Hz

   1.11   0.90   

 1.5  0.5   
4
   

 0.4  
  A  0.5 m, T  

4
 s  x  0.4 m

  �  2
T

    2

4

 

     8 rad/s

   vx  ��A2
�x2   

     8�(0.5)2
�(0.4)2  

     2.4 m/s

   2.4     
 

 1.6   x  2 cos�0.5t�
4� 

 .  
 .  
 .   1 

   x  2 cos�0.5t�
4�

  A  2 m, �  0.5 rad/s  �  
4
 rad

 .  vmax  �A

     (0.5)(2)  1 m/s

    1  

13

 .  amax  �2A

     (0.5)2(2)  0.5 m/s2 
    0.5 2  
 .  1 
   vx  ��A2

�x2    
     0.5�(2)2

�(1)2  
     0.87 m/s

    1   0.87   

 1.   

 2.   
 

 3.  

  (simple pendulum)  
 

   

  
  

    

  m  
 �  �   1.7 

 
   

·º·Ç¹à¾ÔèÁàμÔÁÍÕ¡¹Ố
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1.7

�

a

mg sin �

mg cos �
mg

T

�

  1.7  F  
  F 

   F  �mg sin �  (1.17)

  �     x 

   sin �  x
�

  (1.16)  F  �mg x
�

  a 
   F  ma

  �mg x
�
   ma

  a  ��2A

  �mg x
�
    �m�2A

    g x
�
   �2A

  x  A 

    g
�
   �2

  �  g
��   (1.18)

  �  2 f 

   2 f   g
��   

 

   f  1
2

 g
��   (1.19)

§»¡μºnÁ¹´®c¡´
ÁÕËÅÑ¡¡ÒÃ·íÒ§Ò¹ÍÂ‹Ò§äÃ

15

  

   T   2 �
g�   (1.20)

  1.19    
  1.1

 1.1 

 1. 
 2.   g 

 1.   
 2.   1.5  3 
 3.   
 4.  

  
 
1 

 1.   1   1  
 2.    15  

 
 30  

 3.   3  

 4.   1-3  2   3  
 5.  

� = 1 m
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2  

 1.   1  1   50 
 2.    15   

 30  
 3.   3  
 4.   1-3  5 
 5.   (T2)  (�)  T2  

 �   g 
 1.20

( )

 30  ( )  
( )

T2

( 2) 1  2  3
50

60

70

80

90

100

 1.   
 2.   
 3.  2 (T2)  (�) 
 4.   g 

 g  9.8 

 30  ( )  
( ) 1  2  3

1

2

3

17

  1.1    
  1.20   

     T2  � 

  4 2

g    g 
 T2  � 

    
   

  (natural frequency)  
   

   (resonance)     
     

 
    1  

  1.8

1.8
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  (tuning fork)   2  
   

  2  
 

 

 1.7  1,000  
 10 2 

  �  1,000 m  g  10 m/s2 

  T  2  �
g�   

     2 1000
10�   62.8 s

  f  1
T

     1
62.8

    0.016 Hz

   62.8   0.016   

19

 1.8  1   2   
16  

  T  2  �
g�      

  T1  2
�1

g�  .....(1)

  T2  2  �2

g�  .....(2)

  (1)
(2)   T1

T2
   

2
�1

g�
2  

�2

g�

    T1

T2
    �1

�2
�

    2
T2

  1
16�

    2
T2

  1
4
  

   T2  8 s

   16   8   

 1.  A  2  B   

 2.   3  
  

 3.   10  
 4.     20   

 30  
 5.    2.25    

2  
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 1.    6  
 2.  
 3. 
 4.   

   
 

 
 5.  

 
  

 1.  

 2.       

 3.    
 4.  
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Knowledge

   (simple harmonic motion)   

  

  f   1
T
    T   1

f
   

   
     F  -kx

  
   x  A cos �t

   x  A cos (�t+�)

   vx  –�A sin �t

   vx  �� �A2
�x2  

   ax  –�2A cos �t

     
 

    �  k
m

 

    f  1
2

 k
m

 

    T  2  m
k

 

   (simple pendulum)  

   
    F  –mg sin �
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Process

Attribute

     
 

    �  g
�

  

    f   1
2

 g
�

 

    T   2 �
g

 

   (natural frequency)   

   (resonance)  
 

 1.  
 2.  
 3.  
 4.   
 5.  
 6.  

 1.  
 2.  
 3.  

23

 1.   x   
5    10   

 0.5   
  1.1   
  1.2  
  1.3   t  1   t  2 
  1.4  
 2.    5   

 10  
 3.   30   100  

 20   
 4.   70   0.03   

 5.    1.0  
 2.0	10�4  

 6.   100   0.5   
  

 7.   10   
 6   24  

 8.   30   100    
20   

 9.    
  4   16 2  

 2 2 
  9.1 
  9.2  
  9.3  
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 10.  2   k1  k2  m    m 

 11.   0.4, 0.64  1.4   

 12.   (g)   150.3   100 
 246.7  

 13.   1   3   9   

 14.   2  
  14.1 
  14.2   2 2

  14.3   2 2

 15.    
 1

6
   

 1  
 16.   

k1 k2

m


