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Damped Harmonic motion
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(unerdamping)

diq   22
0

22
0

2
0

2 1)(

0d



tqtq eAeAtx )(
2

)(
1)(   

diq 

@2- ��:�

تا
  CCCC **



i →  -i
C@3:=:3 ع��



*�
   �
?8F! 2ه  D?ه ت%ا
�@( E9 A� 
�3 Hا�

7�
3!9.ا�7هه��' ت<ا?�E 9.ا!G9 '��




�*ه �ا�ه �اEF =@$ا=4! 2<  ;@9
!G�
!G9 �

�- DاC ا���A ،0θ ?0ϕE9 �$�
?G7ه 9%�8ه � )F
�ت@$( )!F�

�-
!G9ا =@$ا=4! =ا� 
!G9 �ت0ا?� 9.ا�7ه =@$ا=2 !4<


!G9ا=4! =ا$@=


!G9 �=@$ا=2 !4<



00
22

0 TTddd  

�-

��? A ت<ا?� =@$ا=2 !4<



�-
!G9 �>2 E=�2 =@$ا!�  
�@:=

tAex 

tAex 

E>�>9 &@�



�- 
�@:= ;@9
!G�



te  t = Td dTe 

c

m
tee t 211   

�-E=9ا" E$ !�



d

d
T

t

Tt

e
Ae

Ae 










)(


9<ه Cا -�� ��%=

ت ��83ه 5��:7 =� �� �9 بB�8Bه 1�:�3@�7



2
0

2 ωγ 

2
0

2 ωγ 

2
0

2 ωγ 



D#!=

" �7ا+  
!G9 E=�2 =@$ا!� E$ !�

=
E = constant
!G9ا=4! =ا$@=

E= variable 
!G9 !4=ا$@=



(Q)

�:E9 ت@
; �ا�� =:@

 �A�!Q �=� @3 5��7 �� �07��:7 ,A @A��B3 ب�59 ب&� ��ت -ه ���ه �A�! ,A



�A 1

2


��ا�:



'�3 �BB'��B

ت�7 ?�B/ *��3 بهt

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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