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�א,�د�	 C3 H 8 (g)        +   5O 2 (g)  →  3  CO 2 (g) +  4 H 2 O (l )  

	��.Kא�	�F مDR2א�             

	��DEא�(mol)  x = 0      

    x  ()ل�א�12�ل
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��	���� �Iא�^��)1RMא��d��א��	e�.��Q/��2א��LE�2א�J;Cوא��Dد_��� �

�)�6����:m = 10Kg و�����g =10N.Kg-1و���h1= 1,5 m و���h 2 = 2,5 m�(� �

2��(�� FQEP(A) �52�2Pא�I���Em (A) .�� �

3�(�� FאEP(B) � �52�2Pא�I�� �EC(B) .�� �

4�(��4���2��52�2PאEC(C) و����EC(D)  �f Fون�D���.� �� �
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1.1(�	��DEא��	�Cא:� �

1. �	��
�א����]2�Fو�-(�د&[א,�2'�- :و/.�

 n 1 =1,0 mol��'ن�9ز�א�3و���bو��� �

 n 2 = 3,0 mol   ��'��?� /و���6א������bزو9 

2. �4� :>;وط�א��2
 P= 1,013 .105Pa 
 θθθθ = 20 °C 
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3.1(Tא����-د*�'0��'�-��&$Lא-�/.� �
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1�(DV�4א���4אb�DV��  Xmax = 0,6 mol'��א,DR&�;$BQ��T�Uم�^e�b�_��:��א��2��6א�و/ �?:��و'��Oא,�2��O2 � 

�א,�د�	 C3 H 8 (g)        +   5O 2 (g)  →  3  CO 2 (g) +  4 H 2 O (l )  

	��.Kא�	�F مDR2א�             

	��DEא�(mol)  x = 0  1mol 3mol 0 0 

 x  1-X 3 -5X  ()ل�א�12�ل

   

3X 4X 
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��א�ول �
1����(�J;Cא�LE�2د_�א�Dوא���: � �
���C+ mgZ ) = Z(P E�� �

�	2�Mא��D
Dx�:�40@א���'EP = 0 ل�	E �����:Z = h1 = 1,5 m �	R� ��C = -150Jو'�C �O + 10.10.1,5 = �0���ض��Jא,2 و
	�א� 

 
)J( 150    –Z 100= P E 

2�(�f FEP(A) ج�2�2Pو�אEm (A) 

�Dz�d��א��	eل�دא�	��.�2P����:EP(A) = 100.2,5 -150 = 100J  �fQ� ��Em(A) = EP(A)و'��EC (A) = 0 �O<|ن� �VA = Oو}

3�(�f FEP(B) ج�2�2Pو�אEm (B)� �

<�S	����Z = 0   �Dz����EP (B) = -150J  �.و����2�
{�'��א�Dא�	~�	��.Kא)�-/02Fc�4א.]���  Em (B) = Em (A)،�`ذא�)����

 �O�'و�:EC (B) = Em(A) – EP(B)-����.250 = (150-)-100:�ع�J �EC(B) = 

2�2ج��e	�א����dوא��e	�אC;/�	�ل)�4PאCو�D�� �

<�S	�<|ن~�	��.Kن�אQ�{Em (D ) = 100J  ��Em (C) = 

 

lmV

P

nRT
VnRTPV

6,910.6,9
10.013,1

)27320.(31,8.4,0 33
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nRT
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 ��D��C��
D��EP (C ) = 0 �O�'و��:EC (C ) = 100J  

 �D��D��
D��EP (D) =EP(B) = -150J  �O�'و�EC (D ) = Em – EP(B) = 250J     
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2�(Em =EP +E C           و�����E C =1/2.mV2   ����d'EP = mgZ +C  �-�� E	�ل� ��E P = O'��א,�����Z = 0 �O�'و�C = 0�� �

 ��mgZ       + 2mV.½ = mE:����� `ذא

3�(E m(O)  و��E m( S ) �� �

 �D��O��
D��Z = 0 و��V = V0�O�'و��:E m(O )  = ½.mV0
2      

 �D��S��
D��Z =ZS و���    �O�'2 2 2 2 :��و + + + + mgZS        �Ε Ε Ε Ε m(S) = ½.mVS�� �

� �

4�(	/;Fن�Q�{S ���1�&�	�0��<�S	�و'��O<|ن�א��e	�א,�0~�*�e�6b�iزن�وא���6א�b�4$2@&�iא��*D�F�א��*�Rن�א�|>�;Fط��RP�� �

      Em(O) = Em (S)`ذא�

 

5��( 

��
D�VS = V0x = V0.cosα �O�'و��:� �
 

))))2222 + + + + mgZS  =   E m(O )  = ½.mV0
2             �Ε Ε Ε Ε m(S) = ½.m(V0.cosαααα��� �

�52�2 ��:
g

V
Z S 2

)cos1( 22

0
α−
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.� �g

V
Z S 2

sin22

0
α

=� �

� � 
ΖSن�
	�`ذא�/�^e= 1 ��sin2α���O�'و�α =90°� 

6�(�6�2�<�S	�و�~�	��.KאEm (O) =Em (D) ن�Q�  VO = VD:��و'��EC (O) = EC (D) O<|ن� �EP (O) = EP ( D)و}
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