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�� ا��را���        1ا��ورة/2           ��ض������ �� ا
 ا�����و��             � 2009/2010:   ا�
 .س.2:       ا�,�ة               4.أ.ح.ع.'&.2                   ا�$#ه�!��                        

.�/� ا�,��0ع ا�$
 1��,21: 

��� ا�$/�م ا���9�8 ا�8�ف 16 ه5ا ا�$,��1 ه� إ'�از ���#2 � ;! و τا�$�آ�< ا����9 �!,$��=ت 
!; ��'$� ا�$�ازن K��!A�,1 .  '/��س ا����!B6 �CB� ض�Dو �58ا ا�: 

)(ا�,B!�ل  • 1S F>12 �2آ�
1 .10.5 −−= LmolC G$�!A�6 12 و

1 .10.5,3 −−= mSσ 
)(ا�,B!�ل  • 2S F>13 �2آ�

2 .10.5 −−= LmolC G$�!A�6 12 و
2 .10.1,1 −−= mSσ 

 �HI� :123
3

123
3 ..10.9,34)(..10.09,4)( −−+−−− == molmSOHmolmSCOOCH λλ 

1-  &����K�Lا M,N O)(ا. �I6د�� ��2 3COOHCHا�,�ء R6 . 
 .ا. S�ول ا�$/�م -2
1 ا�$�آ�<  -3 ��[ ]éqOH +

3U�'  ل�!B,ا� ��!A�6 ��σ و )( 3
+OHλ و )( 3

−COOCHλ. 

4-  OA�Bا� O��$!� �9�8�1 ���� ا�$/�م ا� ��τ ��U�' [ ]éqOH +
 .C و 3

5-  �9�8���$� ا�$/�م ا�� W�N1أτ 2 وτل�!B6 Oآ ��  .X$�$� �6ذا 2

6- O و'�1 أن .ا. I2��� ��'$� ا�$�ازن ا�,�ا�/� �,�Iد�� ا�$��
τ

τ
−

=
1

2c
K 

7-  W�N1أK 2 وKل�!B6 Oا�$�ازن �� آ �$$'�� �$,�\  .X$�$� �6ذا 2
 

1��,22: 
uAmmuPumuem: ا�,��HIت  00457,241)(00514,241)(00055,0)( 241241 === 

1241123
2

.241)(10.02,65,9311 −− === molgPuMmolN
C

Mev
u a. 

241)(2$�$[ ��اة ا��!�����2م 
94 Pu اة���HI$� AmA ا�

Z �/�\ث د�I�ا� R6 −β. 

�� 16 ا��!�����2م ���� ا�,$�/�� I'241� درا�� ���ط ���ب ا�B' م�/� 
0

)(
)(

N

tN
tp = ��U�' 

!; ا��X9�$ ا�$����  OaB� :ا�<16 �
12 9 6 3 0 )(anst 

0,53 0,62 0,73 0,85 1 
0

)(

N

tN 

��� �I�د ا���ى -1���' ��IcLا d\�� .ذآ� '/���ن ا�$
2-  

tأوS� I2��� ا�,�ة ا�<6���  - أ �� ا���50��9% ا�=ز�6 �$�$[ ′�I16 ا� . 
�6tذا OK,2 ا�,�ة ا�<6���  - ب ′. 

3-  1 ��)
)(

ln(
0N

tN ��U�' λ و t. 

 :أf,2 ا�e�ول  -4
  
12 9 6 3 0 )(anst 

0,53 0,62 0,73 0,85 1 
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�; ��D2ات  -5B�6 W���6 f!� ل�,I$��' OK6)
)(

ln(
0N

tN ��U�' t. 

6-  �,�\ W�Nأ)( 241Puλ&'ا�S =!I6  
7-  �,�\ X$�241)(ا�$

2/1 Put. 
Pu241ا. �I6د�� �2$[ ا�����ة  -8

94. 
�W \�,� ا��H\� ا�,�Bرة أ���ء ه5ا ا�$�$[ -9Nأ. 

10-  ]$�2 1 �e2�� .241 16 ا��!�����2مg1ا�$�$X \�,� ا��H\� ا�
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�'�Shا 

1��,21: 
1- +− +⇔+ OHCOOCHOHCOOHCH 3323 
 S�ول ا�$/�م -2
3- [ ] [ ]éqCOOCHéqOH

COOCHOH −+
−+ += 33
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+

=+ éq
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4- 
[ ] [ ]

C

OH
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x

x éqéqéq
++
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max *
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5-  

      %8,1
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�$�ج $�Lا :τ��9��ا� ���B��' j!I$2 . 
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7- 5
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�$�ج $�Lا   :K�' j!I$2 U ��9��ا� ���B� 
1��,22: 
1- teNtN λ−= 0)( 
2-  

5,0ln  -أ
1

λ
−=′t 

t -ب ′ka�,� ا� OK,2 . 

3- t
N

tN λ−=)
)(

ln(
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4-  
12 9 6 3 0 )(anst 
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)(

ln(
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-0,7

-0,6

-0,5

-0,4

-0,3

-0,2

-0,1

0

0 2 4 6 8 10 12 14

t(ans)

ln

 
10525,0ا�,O6�I ا�,�GS ه�  -6

012

063,0 −−=
−
−=−= ansa λ 

10525,0إذن  −= ansλ 

7- anst 20,13
2ln

2/1 ==
λ

 

8- eAmPu 0
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94 −+→ 

9- { } MevCPumemAmmE 22 10.86,1)()()( −−=−+= 

10- MevEN
M

m
E a

1910.65,4−==′ 

 

 أ,N� �l�دح


