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���	
  142  
 %���*"	
  143  
 %����0	
  144  
 %����0	
  140  
���
�	
  138  

   ��B�	
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t1/2
0 1

2

t(1000ans)

A(dpm)

 ((   ���	A(t)  �F�	�� �� �	
 ��"�� �� ��
� %
�3	 ����4=
 ��4�	
 .
 <BPq�����>
 (�"�  ��4�	
 %+� �� �� �	
 �X��� ��� �! K
<�9 8�! ��"�� 	 ����4=
 :A(0)  .

  ����4=
 W#��
	
 ����# :A = A0 e
 - λ t    \ 

A(t½) =      A0    G��4=
 �"�0 :λ =       .

  =  e
 - λ t       8�� � D      :=       ln         . 

15  E!
�� D ����	
 �! �F����4' �O��.
15/60 2,5 =  �H�#�	
 �! �F����4' �O��.
.  

 �	�
	�":    10
4
 ans ×t =       ln       =               ln        = 3,2     

  ــــــ 1
2 

ln2 ــــــ  
t½ A ــــــ  

A0

A ــــــ  
A0

t ــــــ  
t½

  ــــــ 1
ln2 

A ــــــ  
A0

t½ ــــــ  
ln2

10
  ــــــــــــــــ 5,6×3

ln2

  ـــــــــ 13,6
0,25
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 ��� ��� ����
 %�B
�� D �� ��	
 -����	
 %�� ��( ��

A( t½) =         %0 D   A t½) =           D
  ـــــــــ 

2 
  ـــــــــ 13,6

 nn   A(2t½) =        
  ـــــــــ 13,6
4 

A0(
2

 L(   ����H	
 &��4>
 h��A
 ������ 
F�� � : �F"��H
 �F�H!( C"�� -����	
 �"��	�"
 �� �0�( �/��� �
	
 &��4a	30 000 ans )�� �	
 ���. (  

 �(   ��V�� ��>1 g  �/��� ��"��3 000 ans  +�*� D  K�.
 

 �H�#� ��)���"	
 +�� ( ;( D :×15  =1,41×210  �� K�.
  
 ��
 
� ��"��	
 �� ��V��	 �H�#�15 g  .

 ���	
 -	
 O*�! ���
 7�� ��> ��� � ��0�	
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 �
	
 � 4B	
 %�! ���# �( �"0� ���.  
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 ((  10
9
 Bq×A0 = λ(NBi)0 = 4,54  :�� D :10

15 ×(NBi)0 =                           = 2,87  

 �	�
	�" :10
-6 

s
-1×λ =                          = 1,59   ⇐   10

-6 
s

-1×λ = 1,59   

 �(  10
5
 s ≈ 121 h ×T = t½ =         = 4,36  ⇐  T = t½ = 121 h  

 L(   �( :�� :=  e
 - λ t       �M! D :ln        =  - λt ⇐   t  =       ln       =        ln           

 �F����:  = 0,01     =        ⇐   �F��� 10
6
 s ≈ 33,5×t = 2,90   

 �(  " ����
	� :A = λN = λN0 e 
– λ t 

= A0 e 
– λ t  ⇐ =  e 

– λ t       8�� � D :ln      = - λt  

 ��B>
 �! :t = -     ln        ⇐    �F���10
6
 s ≈ 61 ×t = 5,3     

  
 7��
�
�	
 7����	
 ��4�	
 ����>
 ��V��	
 �! �/ ����( » :���"	
210  «210

Bi  . 

10
 -9

  ــــــــــــــــــــــــــــــ 
10

-27×1,66×210 
10

  ــــــــــــــــــــــــــــــ 4,54×9 
10

15×2,87 
ln2 ــــــ  
λ 

t½ ــــــ  
ln2 

N ــــــ  
N0 

A ــــــ  
A0 

m ــــــ  
m0 

N ــــــ  
N0 

N ــــــ  
N0 

  ــــ 1
λ 

N ــــــ  
N0 

A ــــــ  
A0 

A ــــــ  
A0 

  ــــ 1
λ 

A ــــــ  
A0 

40
 ((   7���	
 ���� » ����	
 ��� « �
�<	Na     :10

-3
 = 10

-5 
mol×10×nNa = CV = 10

-3  

 �(   ����4=
 ��4�	
A  ���	
 �� ����0 �� ���.
�	
 ����>
 ���" ��H�	
 D ) �����"	
 �( :Bq ( ���	
 )� ����
� DNNa  ����>
 )4�	
 %�����	
Na      7�@��	
 :A = λ NNa . 

 ��
�"	
 �!  : 7
��10
18 × 10

23
 = 6,02 × 6,02 × N = 10

-5× NNa = nNa   

 G��4=
 �"�0λ  :��" �/ :T =         �	�
	�" D :10
-5

 s
-1

 ×λ =        =                 =  1,28   

 G��
�	
 )4�	
 )"�� 	 ��
�
"=
 ����4=
 ��4�	
 �/ %�	
 �! :10
13

 Bq×10
18

 = 7,71×6,02×10
-5×A = λ NNa = 1,28   

 L(  – 1 ° ( ?" ����N  %�����	
 ����( ���	24  �+� 	
 �! 7�@��	
t  ��4�	
 ���� �+� 	
 N</ ��� D : 

A = -         = λ N    ��4	�" �#*�	
 N</ �"�
� ���� \ := λ     … (1)           

        E
4� �0�
N  ��� 	 �"��	�" . �#*� 	 ����
	
 <BA")1 ( ��� : 
te

+ C t λ-=  Nln    

 ��> �
�� D ����
	
 �"�0 ���# ����
	= 0 t  :0N=  N  :�� D :te
= C 0Nln    

24  
11  

24  
11  

ln2 ــــــ  
λ

 

λ ــــــ  
ln2

 

  ـــــــــــــــــ 0,693
3600×15 

dN ــــــ  
dt

 

dN ــــــ  
dt 

 ـ 1   ــ
N dN ــــــ  

dt 

 �	�
	�" :ln N = -λ t + ln N0   8�� � D  :ln      = -λ t  ��4	�" ��
"�
� ���� �#*�	
 N</ \ :N = N0 e
 – λt

    … (2)   

5 2 ° ( �#*�	
 �!�� ���H")2 ( 
����X�!9 ��� - �N  :n =        DnNa =        = 10
-5

 mol  ⇐ n = nNa e
 – λt

   :  

  ��> :t = 6 h  - � ���� :10
-6

 mol×n = 7,58  ) %�����	
 ���� ���24  �*B ��H"
�	
6 h . ( 

 �(   ���	VS  7���" ��H� %�	
 %��(L)  �	��	
 ����
	
 DCS  �+� 	
 ��� %�	
 �! ��4�	
 ����a	t = 6 h  �/ : 

CS =         =                     mol.L
-1

 … (1)   

N  ـــ  
N0 N ــــ ـ  

N 

N0  ــــــ  
N  

10
  ـــــــــــــــــــــ 7,58×6- 

VS

n ــــ ــ  
VS-

 %�	
 �� 7<�BA�	
 ����	
 �! ����
	
 $.� �/ ����
	
 
</ :10
-6

 mol.L
-1×CS =                 = 1,5   

�#*�	
 �! ,���
	�" )1 ( %�	
 %�� I
�
�� D :VS =                  ≈ 5 L  .  

  10
  ـــــــــــــــــــ  1,5×- 

10
-3×10 

10
  ــــــــــــــــــــ 7,58×6- 

10
-6×1,5 
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�� �F����" D :=         

 8�� �: t = 2 240 s  ⇐ T = t½ = 2 240 s    

N  
  ـــ
N0 

 ـ 1   ــ
2 

A' 

Z'
 

 

 �( ��>t = T ⇐ =           �	�
	�" \ : \t = 4T ⇐ =           . 

 8�� �      :=       ⇐⇐⇐⇐ t = 4T =8960 s    

 L(   ���
H�	
 ��4�	
 ����� 	 �����4=
 �
��>
 I
��	
 )4�	
 �� ��	
 �( - � ��P� �A" ��	 C��
 :��" ���.� 7����
�X'     �/: 

Cl     	
< ���" ���
� ; ����4' :T = 2 240 s   .  

 �(   �	����	�" L<���	
 ���.
	
 �/ :���	
 ;���	
 ���.
	
 :Cl + x    n →     Cl      

 +�.��=
 ���
�# ���)����� ��	
 ��� +�.��' ( ���:  x = 3  .  

 N(   ��B>
 
</ u�q0p�s� �����4=
 ����.
	
 �� G�� ;( I
�
�� �( -����	
 ���� ��� ����	
 ��X ��) ����
	�" �V��
	
 ���� �
 �� �� 	 ����4=
 K�.
	
 G��X'    . ( �����4c	 �� �
 �� �� &
��' ��� ��" 7���@	
 �� G��4=
 G�� - � ���
 	

 7����	
)������3� �H� � ���"��� �H� ���
�". (  

N  ـــ  
N0 

N  ـــ  
N0 

 ـ 1   ــ
2
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n
n
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0,5

0 1
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t(1000ans)

N/N0
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0,5

N0/16

8,96
0 1

0,2

t(1000ans)

N/N0

z i
to

un i sai d

L yc é e M a le
k

B
en

an
es

EL-
Eulm

a

z i
to

un i sai d

L yc é e M a le
k

B
en

an
es

EL-
Eulm

a


