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I:   

 .ا�ه��ازات ا��
��� ��ة ���
��ة و	�� دور��  .1

2. 
� T = 0,56 s   و��� T =3 ,36 6: و!  ا���
ن ���

3. t=0    �� x(0) = 3 cm  و�

t=T          �� x(T) = 2,8 cm و�

t=5T        �� x(5T) = 2,5 cmو�

II:   

1. E(t) =Ec(t) + Epe(t)   

E(t) = ½ m v²(t) + ½ k x²(t)   

2.   

•••• t=0  �� v(0) = 0  و x(0) =0,03m  و�

E(0) =0,0058 J       

•••• t=T �� v(T) = 0  و x(T) =0,025m  و�

E(T) =0,005 J       

•••• t=5T �� v(5T) = 0  و x(5T) =0,025m  و�

E(5T) =0,004 J       


,/ ,�.� ا�-
,� �+ ��ور ا���*، ا�)�' و&%د ا���$
آ
ت .3��0. 

  . !; ا�0:
9 ا�)
�' و��� ا�)��8 6.78 و5
���أول ��ور 2%1+ ا��%ازن �$%ن .4


,/ ا�-
,� @?ل ز�* ,<�� �=�� &�ا �>ا �.$* ا��8
ر�
 أن �A�ار 0.2 :E(0) = E(1)= ½ m v²max 

   

 v²max   =2 ×E(0) / m = 2 × 0,0058 / 0,1  

vmax =0,34 m / s 

III :  

  :D.0�C ا�A%ى .1
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2. ;E
D0* ا�%�E ن%E
,  �-E:   P + F + R = m aG 


8�� 6�8 ا�.�%ر FGا� �,?Fط ا�
A5I2 )O , i (�:E:  

Px + Fx + Rx = m aGx 

       - k x=md²x/dt²  *�!�-ا� L(AE 6�8k�:�! :  

d²x/dt² + k/m  x(t) = 0   

��E
D* ا����0 ا�� ���1
M0 د��
F� ;ـ وه� ��(��
2 x،�(E
  و��:


ت أن ا��Oه% دا��إ C�C$Gا� *� ����&          : x(t)=X w0 cos(w0t+φ)  

�:�! *�0�� Cا��  �GE:  

dx/dt = - X sin (w0t + φ) 

d²x/dt² =- X w0² cos ( w0t + φ)  

 �:�! ���1
Mد�� ا��
F.ض !; ا�%FE:  

- X × w0² ×cos ( w0t+φ) + k/m× X cos(w0t+φ)=0 

 *$�w0² = k/m ��  :   و�

- X × w0² ×cos ( w0t+φ) +  w0²  × X cos(w0t+φ)=0 

3.   
k

m
T π20 =  

4. k=F/x   ��      N=kg.m.s-2     و�
  

[ k]= [F] [L] -1  

F=ma → [F]= [m]× [L] × [T] -2 → [m] = [F]×[L] -1 × [T]2  

[m/k]=[ F]×[L] -1 × [T]2/[F] [L] -1=[T]2 

]T [ =] m/k  [ ��  ]T [=] T0[و�

5. T0 =0,55s و  T=0,56s .�Aن    ا�

ر�2A�� ن
�.  

T –T0 / T = 0,56 – 0,55 /0,56 =2%  

  

 


