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Damped Harmonic motion

, ...)x, x F(x, rce  Damping Fo 

0,  cxcrce  Damping Fo 



11/2/2022

3

عت�9ب��ه به ��

 � 	���
�� ��	� � ���	��� ������ ���	  :

2

2
2

dt

d
D

dt

d
D





�:�� �B�8<��? ب��? 3&��1ه �:  tqtq eAeAtx )(
2

)(
1)(   

2
0

2

2
0

2

2
0

2

ωγ

ωγ

ωγ









11/2/2022

4

tqtq eAeAtx )(
2

)(
1)(   

�$
 E1G1� ;
�? ت@ !C


EF 0�9ا?� !G9 ا��� ?�
 �ا !G9 ,@= "
 �2!�(γ-q)  2(γ+q)

(overdamping)

tqtq eAeAtx )(
2

)(
1)(   

tttt AeeAAeAeAtx    )()( 2121

(critical damping)

mkc
m

k

m

c

m

c
q 2

22
0 0

2
0

2  



11/2/2022

5

�6 9.ا�7ه 
 :(A�&�

�:�� ب��? 3&��1ه� 

x
tttt e

dt

dx
exe

dt

d
xeD   )()(

B3 �8���

@A��B3 
ب���7@



11/2/2022

6
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t = 0 → θ = ϕ0

t = Td → θ = wdTd + ϕ0 → θ = wdTd + ϕ0 =(2π/Td )Td + ϕ0

→  θ = 2π + ϕ0
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t = 0 →  x(t = 0) = B = x0
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