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 ا�,��0ع ا�$�/�.
 1��,21: 

34� ��
moln آ,�� t=�0 �,7ج �� آ#س  01,01  >1 >4!�ل ه��روآ��� ا�:�د��م =
)( −+ + HONa ��,وآ moln 20,02 5223 >1 إ�$� ?�<$= = HCCOCH . AB4� 7<��


!�= ب  D:4,ا� .�!Eا�TV �FG� 12310.5:  و)( −−+ = molSmNaλ ،
123

3 10.1,4)( −−− = molSmCOOCHλ ،12310.20)( −−− = molSmHOλ. 
OHHCCOCHHOHCCOCH: ا�$��
D ا�D?�4 آ!� >�Gد�$=  52235223 +→+ −−. 


!K ا��$�IJ ا�$����  D:4� 1<7ا� ��L�' .�!Eس >�ا?!� ا���M �G': 
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 DQا�� K!
 R$Q2 .�!Eآ� '#ن >�ا?!� ا�T� :σkG = ،k :�$'�� . ت����Vوأن ا+Na L 

 .��2رك �� ا�$��
D و �2 1Q�G2 �� DW��� ا�,�ا?!�
1- D
 .maxx ا�,$��
D ا�,4� و Z A�  �,�M�د.ا
. ا�B�ول ا��?�� �!$��
 .�,�ذا M��$2\ >�ا?!� ا�E!�. >] ا�7>1 -2
3-  

3-1-  .�!E!� ��J��1 ا�,�ا?!� ا�
 ��
0G1��,$ت ا���FG< ��L�'  .�^$,�M �<. 

1 ا�,�ا?!� W_ل ا�$�4ل  -3-2 ��
)(tG��L�' 0G ت ا�$,��1 و��FG<. 
3-3-  .�!E!� ��J�^1 ا�,�ا?!� ا��
 ��
fG1��,$ت ا���FG< ��L�'  .�^$,�M �<. 

'�1 أن  -3-4
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4-  ��L�' D
��$!� ��,B4ا� �
��
1 ا� ��
)(tG. 
5-  

5-1- D

�ف ز>a:� 1 ا�$��. 
5-2-  �,�M �<x D

�� ز>a:� 1 ا�$��. 
5-3-  �,�M R�ZأGD

�� ز>a:� 1 ا�$�� . 

 
1��,22: 
I- ��Q���Q�,ت ا��d�,ا�: 

 e2�. '^7از �2دد�< D�Z ل�f �d�< ��$�2Hzf 100= �
��' 1.8 −= smv. 
1-  �d�,ل ا��f ف�
λ�^$,�M R�Zأ A� . 
2-  

2-1- �<���� )دور ا��4آ�:T2) .T ا�$� GF/2^� ا�,�W �d_ل ا�,�ة  ه� ا�,
2-2-  DQi Dj<   �34!ا� ��
 A!� ر��$
Ttا�D�4 '�ون ا 2=. 

3-  
3-1-  �F/� آ��Z رن�MA �^��:أ� cmxA )�Z [< S)0آ� ا�,��] =16 =Sx. 
3-2- �F/� آ��Z رن�MB �^��:أ� cmxB )�Z [< S)0آ� ا�,��] =40 =Sx. 
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3-3-  1�$F/آ� ا���Z رن�MA و B. 
 
 

II- ��2�:ت ا��d�,ا�: 
 1�!�/$� �!,��dت ��ق B و 7B��A ا�$�آ�R ا�$��d ����B�=، ا�Tي �$�Qن >1 '�
k و >


!K �2ا�n �� . ا�:���2 1��4�< K!
 D:4� [0�,ا� o�� �� 1�!�/$�
��>� ��Qن ا�,
 DQا�� p0�� �,ر آ�F1ا�. 

 
1-  

1-1- �0�G$� .هD ا�,��dت ��ق ا�:�����f ��2 أم >

!�d Dا'&. ه�d�,!� 1Q,� Dت ��ق ا�:���2 أن �2$�� �� ا���اغ -1-2 

�R دور و�2دد ا�,��dت ��ق ا�:���2 -2Zأ�'�B$ا� �� �!,G$� . ا�,
3-  D�/$���� ل �4�Bك ا�,���' A K!
 1��4�< K!
 D:4�� ،A�/$�
!o�� K ا�, 

 ����,� ����G2cmdآo �� ا��Fر Vول >�ة '��� 425,0=1�!�/$� . '�1 ا�,
3-1-  1
 ��
d �d�,ل ا��f ��L�' λ. 
3-2-  R�Zأλ. 


� ا�,��dت ��ق ا�:���2 -4�� R�Zا�^�اءأ �� . 
 

III- ��J�sت ا��d�,ا�: 

!DQi K ا���4د 
!n��a K رأ�� 
��G� =0ض ��J�0 �<7Z أ�Zد�� ا�!�ن  D:4�� ،

 ����,' �G�2 �i�iDn1 ا��
 .�G� 7<��d2ض ا��/�G ا�,�آ��7 ب .  
1-  ����< �'�B$2����� ا� .
 .θ و ا���ق ا�7اوي d ،Dا
2-  1
 ��
θ ��L�' d و D . ��$G�θة��>? . 
3-  1�' �M_Gا� .
 .a و θ ،λا
4-  ���G2 I$�$ا�λ ��L�' d ،D و a. 
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�'�dVا 
1��,21: 
molx و HO−ا�,$��
D ا�,4� ه� + d�ول ا�$/�م  -1 01,0max =. 
)()( M��$2\ و V−HOن آ,��  -2 3

−− COOCHHO λλ f. 
3-  

3-1- { }
TV

n
NaHOkG 1

0 )()( +− += λλ و mSG 2,460 =. 
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T

t

V

x
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3-3- { }
T

f V

n
NaCOOCHkG 1

3 )()( +− += λλ و mSG f 7,10=. 
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5-  
5-1- a��G$ا�. 

5-2- mol
x

tx 3max
2/1 10.5

2
)( −==. 

5-3- mSGtx
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tG f 45,28)()( 02/1

1

0
2/1 =+

−
=. 

1��,22: 
I-  ت�d�,ا���Q���Q�,ا�: 
 .�fTل ا�,��d ه� ا�,���� ا�$� GF/2^� ا�,�W �d_ل ا��ور  -1

          cmm
f

v
808,0 ===λ 

2-  
2-1- λ2=d. 
2-2- D�j,$ا�. 

3-  
3-1- A و S نV ر�Fا� �� n�2ا� K!
−=λ2:  2$�4آ�ن  SA xx 
3-2- B و S نV ر�Fا� �� n�2ا� K!
−=λ5:  2$�4آ�ن  SB xx 
3-3-  A و B نV ر�Fا� �� n�2ا� K!
−=λ3:  2$�4آ�ن  AB xx 

II- ��2�:ت ا��d�,ا�: 
1-  

1-1- ����f. 
1-2- L .��Q���Q�< ت�d�< �^�V. 

2- sT 610.25 Hzf و =− 40000=. 
3-  

3-1- 
2

λ=d. 

3-2- cmd 85,02 ==λ. 
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4- 1.340 −== smfv λ. 
III- ت ا�d�,ا����J�s: 

 .ا�$����� -1

2- 
D

d=θ. 

3- 
a

λθ =. 

D

ad=λ. 

 

 أ,Z� �Q�دح. ذ
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