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�� ا� ا���
	ن ا�����     
  

�و�د �	�
� ا���� ا��را��� 2008/2007 ���� ا�',-	ن ا�,+��*) () '	دة ا���%�	ء وا�$�
�	ء   ا�"	! �� ا��

 
 ا���%�	ء (13ن)

 ا�
 8 ع ا6ول () ا���%�	ء:ا��3$	ء(6 ن)
 . :;< (=	�> (;�' ?� @"$

��C ا�B-? !�آ: ا�D ء	إ!3 �F. E  G ا�;� ' �� ذي � �� <	  FC µ1=  ?-B!�"$' 	  J,F�  

    :ه هKا ا�"�	=) >;: 
 �C
. و'M	و',3	 3' L                                          -  	3O��-� P'	F' �F�Qو  

 �C
3' ��R . r L و'M	و',3	 F' �F�Q	3O��-� P'	  ووأ -                                                     
                                             .  R � أو' أو -                                                                          T ' J,'و	M' 	�  

	���*� �$P '? هVK ا�"�	=�	ت J�CD PW-
;) ا�
$"@ ا��' ?� cu ���� ا�%'? �C, ��) 3(و) 2(،) 1(اQ6$	ل   ��Y,ا� (;F�  
:;Mا�.  

 

 
ن)5,0(  0=t  5 (�F�' 	3,'و	M' �F�Qو () @"$
'	 ا�;	>	ت ا�$	'�� () ا��ارة ؟ ا��: هVK ا�;	>	ت () ا�F! �' . �\-C,*� �	�� ����] ا�   

ن)5,0( 6 ( �F�Qو () @"$
؟ آ�@ (�Mت هVK ا�;	>�؟لا��ور ا6و ^�ل ا�J*B ةا�;	>� ا�
�M د'	 .  '�M'� �'�F	و',3	 F!�R,*� �	�� ����] ا�  
 ' 8 ع ا���%�	ء ا�"	!): ا�
 `	ت (4ن)

 ?�$C� aCD aCD 	

 د��? >;�اهD nm768=λ   !�eC �%'� 8 =�� أ�	د�� ا�C ن ', از�� d ل ' `,3	cزر  ا�;� `3	ز -
aCD PW-�)�M�> �1 ا  . D  >>a2  ، D>>a1 f�� ?�$C�ا� ?'  D=2,5m  �)	�' aCD �Q	Q gO! .a 1>a2  f�� a2 و  a1 (ا�, ا�  
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) �OC ء؟ PCD ` اiهhM-,� P '*�أ ا�!,B	ر ا�
)  ن   أ�M,�. ,75 1       (  

��\� ؟) ن  ب
.ا�P$B ا�
 ا(iC� P$� h)ب(و)أ(��د '? �? ا��C$B?  '	 ه) ا�\	ه�ة ا� 0,75           
 

	
، آ mmL 20= CD ه�	B�) a	38�D ��= 8 �FM �Q	Bا�  a1 V�;< يKا� iC��	  k�,-!و   a2 2  (� V�;< يKا� iC�ا� P�%!وي	�  
  .J��* �M�> 2 ا��

  
.، <� أF�  eD*��ه	  θ �Dف )  ن   أ 0,5           

.ب ) 1:  <� ��آ� '? !,�+� ا��mال D λ و ، L  ���� a1  ��*F� ة ، ��د��YT  θ 	D,*	ر)  ن      ب1            
        .    a1 
�)       جن1              �< o,�,ا�   

ن).3( :��D	FQpا �;B!6ء: ا	%���ا� () f�	"8 ع ا� 
  ا�

. BaA
Z β− م �, �� D? ��,,3	 ! ��ة ا�*	ر �  إFQ	��D ا��B	ط   Cs137

55   ! ��ة ا���%� م
. ن)5,0( Z A و اآ,: 'F	د�� هKا ا�,�,G '-�دا >�
� آP '? ا��Fد�?) 1  

. mgm 10 =  	3,C,آ Cs137
55 ���D aCD 0=t '? ا���%� م  2 (,!�\-Cا� ��D �)  

. ن)75,0( 0=t  �\-Cا� ��D ���Fد ا�� ى () ا��D ON ا��:)   أ  

ن)1( . anst 302/1 =  Cs137
55 
� ا��C�  @W��%� م ، D أن 	
CD anst 3= VK3��\-Cا� ��D ���Fا� a أو`� >�
� ا��B	ط اFQp	D))  ب  

. ن)75,0( .'? ! ى ا����F ا�*�=��  O
O20 او`�   ا�
�ة ا�%'��� ا�,) �,�,G (�3	)ج   

(;F! :  
2310.02,6=AN �D joursanد أ( آ	درو 3651 =

 
uCsm 90707,136)(137

55 = �C,ا���%� م! ��ة آ   Kgu 2710.66,11 −=  

 ' 8 ع ا�$�
�	ء  (7ن)
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 ا�
 8 ع ا6ول () ا���%�	ء:ا��3$	ء


RC �� ' aCD Pا��ارة  --- --- -- P$B 1ا� )1,B� � 	3!6 @"$
  25,0×2                       .����] ا�
$"@  :   ا�\	ه�ة  دارة ����] ا�
	ت ا��3$	=�� () دارة '"	���   ا�\	ه�ة.         'M	و',3	 �F�''�   '"	���  دارةLCا��ارة  -   ---- P$B2  ا�   KKا� �!	�T.   2×25,0  
	تRLCا��ارة  -- --- - --P$B3 ا�KKد ا� 

 د  :  ا�\	ه�ة           'M	و',3	 �F�' ��R'�  () دارة  دارة ^tه�ة ا�	u.       2×25,0  
  
2 ( P$Bه�ة  ، 1() ا�	u  :@"$
,� ا�%'? �,
�% .����] ا�	"  τ!	�*' -�د� 	3,
  aCD PW-! :ms1=τ                 .25,0 .�	    و>�

��=		ت ا��3$KKا� �!	�T  ه�ة	u  ���	"' دارة ()  .%�
	��ور ا�t	ص �, OT 	�!	�*' د�-� J,
aCD PW-!msTO . و>� 3=     .25,0                                                                                                                                                   


 دu	ه�ة ^	KKدارة ت ا� ()RLC . %�
J*B ا��ور�, T�*' د�-� J,
aCD PW-!msTT .	!�	  و>� O 3=≈                     .25,0  

  

3              (Ω=Ω=== −

−

K
C

R 110
10

10 3
6

3τ
              

CLTO: ا��ور ا�t	ص .2π=      ⇐                  H
C

T
L O 23,0

10..4

)10.3(

.4 62

23

2

2

≈== −

−

ππ
                                     5,0  

  
4 (  

P$Bا�   P$B1ا�  P$B2ا�  P$B3ا�    
  ا�,�آ�:) أ

      

75,0  

�>� ا�, ��ات) بD  0=+ RC uu  0=+ LC uu  0),( =+ rLC uu  75,0  

  ا�
F	د�� ا�,�	��C8) ج
  

0. =+ C
c u

dt

du
CR  0

.

1
2

2

=+ C
c u

CLdt

ud
  0..

2

2

=++ C
cc u

dt

du
Cr

dt

ud
CL

  

75,0  

  
5(�F�Q C� ����d	�Y
  .  ا�;	>� ا��3$	=�� ا�
t%و!� () ا�
$"@ وا�;	>� ا�

 �\-Cا� () ot = : JuC ce
5262 10.25,15.10.

2

1
.

2

1 −− ===ξ         0 و=mξ                                                  5,0  

6 (  

                      
30: ا�;	>� ا�
�M دة ^�ل ا�J*B ا��ور ا6ول ه) ξξξ −=      

 JuC c
6262

0 10.5,125.10.
2

1
.

2

1 −− ===ξ    و     JuC c
6262

3 10.22,7)8,3.(10.
2

1
.

2

1 −− ===ξ  

 J�'و :J610.26,5 −=ξ�'و	M

�F ل ` ل !,�+� و` د ا�  �M)                     .        5,0ت هVK ا�;	>� d P$Q aCD	>� ��ار�� 
 
  ا�
 `	ت:() ا���%�	ءا�"	!) ا�
 8 ع   

75,0 
) �OC ء ،6ن �F ا`,�	زV ا���B,��  iC ا�O ء () `
�g ا��+	ه	ت (�-aCD PW ا�*gM ) أ)1�M,�
� �,-hM '*�أ ا�!,B	ر ا�
 ��,M�> ه�ة () ا�	B
.1ا�  

........................................................................................................................................................................ 
 ب)هVK ا�\	ه�ة ��
u : a	ه�ة ا�-� د.


	 �$ ن �Dض ا�*�FM ا�
�آ%�� أآ*�Cا آ��YT iC�ن >;� ا�	آ 	
Cآ.  
.  75,0 1a                  . P$Bب(وا�   (ا� h)وي� ا	�� V�;< يKا� iC� 2a  (�	,�	� اh) ا��iC ا�Kي >;�V ��	وي  ( أ( ا�P$B:    و  

..................................................................................................................................................................... 

�C�وا� �	`pا �T	�D 
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.انظر الشكل. بين وسط البقعة المركزية وأول بقعة مظلمة الفرق الزاوي تمثل :  θ )أ)    2   

5,0                     rad   وو���3	 ا��اد�	ن
1a

λθ = :و�F*��ه	 ه                             

..................................................................................................................................................................... 

  1         
L

D
a

λ2
1 =  J�'و       :

12 aD

L
tg

λθθ ==≈ 	���*� �C%وا�	 ا���YWة 
D

L
tg

2/=θ �ل ا�P$B ا��	h )  ب^ ?':  

C�أن >;� ا� k��!i �FM*ض ا��D g' 	��$D :�	�,�  )ا��YT iC�ن >;� ا�	آ 	
Cآ%�� آ*��ا آ�

	 آ	ن �Dض ا�*�FM ا�Cآ.(  
. 1a  . P$Bب( وا� ( h)ا � 2a P$Bا� (�	,�	ا�
 ا(h 6آ*� �Dض ��FM*C � اh) ا��iC ذو أ�YT >;� أي( أ(  و 21 LL >  

....................................................................................................................................................................... 

         1                                                                          m
L

D
a 6

3

9

1 10.1925,2
10.20

10.768.22 −
−

−

=××== λ
.ع.ت)   ج   

....................................................................................................................................................................... 
   ا�
 8 ع ا�"	�f () ا���%�	ء:ا�,- �ت ا�� و��

 

 
………………………………………………………………………………………………………………… 

               

' ��Do	 �,�G,  )               ج
o20   أي ��CT6ا�� ى ا ?'

100

20 ON
 ��M*,
OOO:  �$ ن �Dد ا�� ى ا� NNNN

100

80

100

20 =−=  


	 أن �Dد ا�� ى �>� ا�,	�����D t ا�C-\� ا�
,*��M                     وFا� 	3�;F�                    :t
OeNN λ−=  

(C� 	
:          (VK3 ا6^��ة �x*W آ
t

OO eNN .8,0 λ−=  

:                                                  أي
te .8,0 λ−=  

:                      !�^P دا�� ا�R C	ر�,� ا���*��ي aCD ا�;�(�?
te .ln8,0ln λ−=     

=−×t:                                        إذن λ8,0ln       g'       :
2/1

2ln

t
=λ     

t:                   أي
t

×−=
2/1

2ln
8,0ln �\-Cج ا��t,�! J�'و    t     :   

2ln

)8,0(ln 2/1tt
×−

=  

     smnhjansanst 12...42...2...240..966,9
2ln

30)8,0(ln ⋅==×−=                                       75,0  

--- ---- -- ---- --- --- ---- --- --- ---- ---- -- ---- --- --- ---- --- --- ---- ---- -- ---- --- --- ---- --- --- ---- ---- -- ---- --- --- ---- --- --- ---- ---- 
  :' 8 ع ا�$�
�	ء

�ت �
< y	�DةD	�,�	  :ا�,- �ت ا�
�Mو!� 

y ا�
�"	! �g' i ا�
	ء)-1.1� PD	�� د��	F':  
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 25,0                       
)(

2
)( laq

OHHCOOH +                         
)(

3
)( aqaq

OHHCOO +− +                                                         

………………………………………………………………………………………………………………… 
1-2(  

        
[ ][ ]

[ ]
[ ]

[ ]HCOOH

OH

HCOOH

OHHCOO
k A

2

33. ++−

== :��O
,� ا�-	>   :�u -C'                     

.…………………………………………………………………………………………………………………  
  

 )1(
[ ]

AAA

f

C

OH

VC

OHn

x

x ++

=== 33

max .

)(τ :      و AA VCx .max =      1-3 ( �-

	 أن �
y ا�
�"	! �i ه  ا�
,�	PD ا�:  

   [ ]
A

f
A V

x
HCOOHC +=                       ⇐       [ ]

A

f
A

A

fAA

V

x
C

V

xVC
HCOOH −=

−
=  	���� �3` ?'   :  

[ ] [ ]++= OHHCOOHC A 3 (�	,�	:                        و [ ]+= OH
V

x

A

f
3 :             و'? `�3 أ^�ى   

[ ]
[ ] [ ]+

+

+
=

OHHCOOH

OH

3

3τ  () y� F,�	  )1(aCD PW-!      :  

    [ ]++
=

OHK

K

A

A

3

τ   aCD PW-! :
[ ]

[ ]HCOOH

OH +
3 �>� ا6^��ة ()Fا� VKم ه	M'و e�
+�د �8ب :          و  

      PH

A

A

K

K
−+

=
10

τ :                      (zن  [ ] pHOH −+ = 103 
	 أن :و  

75,0                                                                    %5,12125,0
1010.8,1

10.8,1
9,24

4

==
+

= −−

−

τ             :�;*��D hدي 

.………………………………………………………………………………………………………………  
1-4 -  ( 	����:  

       5,0                     lmolC
pH

A /10
125,0

1010 2
9,2

−
−−

===
τ

                   ⇐              
[ ]

A

pH

A

f

CC

OH

x

x −+

=== 103

max

τ  

………………………………………………………………………………………………………………  
:��	PD ا�
F	��ة)1- 2) 2  

25,0      (Cآ PD	��          .  
)()( aqaq

HOHCOOH −+   
)(

2
)( laq

OHHCOO +−        

 .…………………………………………………………………………………………………………………  

    25,0       .                                                                        8,7≈EpH :   و mlVBE 10= 2 -2 ( m)	$,ا� �;M! (,�>إ��ا:  
.…………………………………………………………………………………………………………………  

      25,0      .                                                 �M   وه  '	 � ا(h ا��,�+� ا��	 lmol
V

Vc
c

A

BEB
A /10

10

10.10 2
2

−
−

=== 2-3(  

………………………………………………………………………………………………………………  
    3 ( PD	�,م ا��M� ول�` :  

−+ HOHCOOH                           OHHCOO 2+−  ا�
F	د�� 

 ا�-	�� ا�,�Mم 

AAVC  BB VC '.  ا�*�=�� 0 0 0 

fAA xVC −  fBB xVC −'.  fx  (�ة  
fx !3	=��.ح   

  



 7 

	���*� ل'*�	!�	  :7,3=PHا��
�Mا� aCD PW-!   ���	,:35' cmV B =.    

P ا�;�>� ا�,	���F,�! أو :  

�>� ا�,	����CF!pH أن Fا� J�;F� e�Ctا� : 
[ ]
[ ]HCOOH

HCOO
pKpH A

−

+= log  


	 أن ==7,3و ApKpHنz)   :  

[ ] [ ]−= HCOOHCOOH     ⇐�M,ل `�ول ا��ffAA:      م  '? ^ xxVC =−  

⇐mol
molVC

x AA
f

5
32

10.5
2

10.10/10

2

. −
−−

=×== ℓℓ
  


	ءC� (! �6ا�+�اء ا �<�D ل�] :و����	 '? ^ ] [ ] lmol
OH

ke
HO /10.5

10

10 11
7,3

14

3

−
−

−

+
− ===                             75,0  

�ل `�ول ا�,�Mم   و ^ ?'[ ]
BA

fBB

VV

xVC
HO

'

'.

+
−

=−    ⇐   
BA

BB

VV

VC

'

10.5'.
10.5

5
11

+
−

=
−

− aد�� '? ا��ر`� ا6و�	F' (وه       

BVا�
+3 ل (�3	 ه  ا�-+�  '      ⇐ ml
C

V
V

B

A
B 510.5

10.510

10.510.5.10.10

10.5

10.510.5.
' 3

112

5113

11

511

==
−

+=
−

+
= −

−−

−−−

−

−−

ℓ  

………………………………………………………………………………………………………………  
  

��=	�
  :ا�-�آ�� ا�$�
:                                �+�ول ا� T�) ا)1             

)(
2

)(
4

)(
33

ggg

OCHCHOCHCH +→  ا�
F	د�� 

 ا�-	�� ا�,�Mم   
a 0 0 0 ��=�*ا� 

a-x x x x 
 

 ا�,- ل

25,0  
………………………………………………………………………………………………………………  

 
xaxxxannnng      :   آ
�� '	دة ا�Y	ز ا�$��C () اp!	ء       ) 2     +=++−=++= )(321                         25,0 

………………………………………………………………………………………………………………  
3-1 ( �\-C0() ا�=t ز	Yا� eY8      :PaKPaPP O 329009,32 ===                                                       5,0                                                         

 �\-� ()0=t ⇐  TRaVPo ... =      ⇐ 
TR

P

V

a O

.
=  

 \-� ()� t⇐   TRxaVPt .).(. += ⇐RT
V

x
RT

V

a
Pt RT:      أي=+

V

x
PP Ot   :     و'��t�� Jج=+.

TR

PP

V

x Ot

.

−
=  

  
.…………………………………………………………………………………………………………………           
�<�� �3	 D	P' ��آ)'? أ`P درا�� ��<�� ا�aCD eYO ��آ�� ا�,�	PD �ن در`� ا�-�ارة �ارة �+: إ<*	ت در`� � ) 2 3� �D�� aCD �Q	*' 

PD	�,ا�.  
…………………………………………………………………………………………………………………. 

          1,510.55,1
77731,8

10.9,32

.
4

3

−=
×

−
=

−
= −

t
tOt P

P

TR

PP

V

x
 3-3                (  

75,0                         PaKPaPt 461001,46 ==      	����      mnt 25= �\-Cا� ��D ل ا�+�ول�^ ?' :  

ℓ/10.2/.21,5)10.1,46.(10.55,1 3334 molmmol
V

x −− =≈−= : �+: ا�!,*	C� V ��ات                

[ ] [ ] ℓ/10.2 3
24 mol

V

x
OCHCH −===   
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[ ] ℓ/10.1,3/1,3)21,5( 33
33 molmmol

V

x

RT

P

V

x

V

a

V

xa
OCHCH O −==−=−=−=−=  

                                                 
 ………………………………………………………………………………………………………………….  

   
 

mnPa / ه)  5,454 وو��ة   molJ .1− أي   1)( −RT 410.55,1 و��ة ه)  −        J*,!آ ن و��ة ا aإ�  

mnmmol
mnmN

molmN

mnJ

molPa
molJmnPa ./

...

..

.
).).(/( 3

2
1 ==×=

−
−   (�	,�	  :و��ة ا����D ه) و

 ............................................................................................................................................................................

75,0                                      TR
V

x
PP Ot ..max

max +=  eYOC� �*���	 ?$�     :
2

maxx
x = 4-2 ( h)ا � PD	�,ا� @W! ?'ز:  

KPa
PP

P tO 3,47
2

7,619,32

2

max
' =+=

+
=                 y� F,�	⇐  و    RT

V

x
PP O 2

' max+= ⇐ 2/1' tt =  �\-Cا� ��D 

min302/1 =t aCD PW-! 	�!	�*'و:  

 
�و�د �	�
� ا�,+��*) 	�"	! �� ا������ ا�',-	نهKا ا!+%  .�27/3/2008 م  

 aCDأ K�
C,ا� 	3�CD PW� �;M!  @� � �Q	20/16:ه  
K�
C,ا� J�C� �>:%�%D  ي��FC:20/15.75  

�ا� و!�`  '? ا�6	�Kة, K�' g< 
  .ا��	=�ة  و�F� i�Kأن �*F" ا ' اg�8 ا�',-	ن ا�,+��*) '? أ`P إ�R	ء ا�
��F� k� 




