
(1) ~vZ XR•}{A ßI¶ZOK{A ·BRK}ºA 
 2008/2007                                                        ~•{k zBI 2 : ¨•Ka}{A            ™¶ÆB¶`¶t{A ~•{l{A :©XB}{A                                                                           

 (IV £Kla BtMy} ·Rc� C=8µF ™yZR}Z¢y{A £K•v X{•} ™iaA•I E = 9v r•{I{ ™¶sBy ©X} |ΩU 
 ™}¶w{A uMy}{A ßiIZ} ·¶I ZK•K{AU = E. uZeK¶ ®Y{A• ©ZIG ®Y ZK}i{•s xIBa{A uMy}{A m} iIZ�  

 £K}•Bw} ß}•C |e•} |M}Rv.  
|eR� ZK}i{•t{{ ™iwK{}{A Z•e{A ™O{Bl}• ™¶}vZ AZ¶}By |B}lKaBI    ™¶{BK{A PÆBK�{A ´{k:  

t(s) 0 0,5 1 1,5 2 2,5 3 3,5 4 4,5 

U(v) 9 6,58 4,82 3,52 2,58 1,89 1,38 1,01 0,74 0,54 

1-ZK}i{•t{A ©ZBcG mIKK{ ™¶}vZ AZ¶}By |B}lKaA ~K AYB}{ .  
2- ZK•K{A B¢wwR¶ ßK{A ™¶{gBtK{A ™{XBl}{A JKyC uc uMy}{A ßiIZ} ·¶I .  
3- ZK•K{A LAZ¶pK |M} u = f(t) •¶�B¶I} XXRB™}¶v AYy• ©ZAX{{ ™¶�}`{A ™KIBM{A ·¶Kt{KU} ·¶Kw¶ZiI Rv    
4-  B¢g¶ZRK |}Bl} ™l¶c•I xIBa{A uMy}{A |XIKa�L= 100mH™{}¢} B¢K}•Bw}•     J¶yZK{A `O��• 

      ßI¶ZOK{A|yc1 . X�k ©ZAX{A x{p�0= t .   
  C - B¢wwRK ßK{A ™¶{gBtK{A ™{XBl}{A LIMC )t(i.                 |yc1  

  J - ™{AX{A ·C XyDK 
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)(™¶{gBtK{A ™{XBl}{{ |R .  

  . •KIBM{A Z¶IlK XXRAZB¶K{A ©Xc{ ¨•ew{A ™}¶w{A XXR™  -    ج
X   - Z¶IlK XO•C uL=f(t)  ´�R�} |yc |M}• i = f(t) AYy•  uL = f(t) .  

5- ßs |M}}{A J¶yZK{A X¶XO ·} ZIKl� |yc{A2.  
N¶R    C=8µF  وL= 0,12H و �  . E= 9vا*()'& %$" ن �"! � �

C -   ZK•K{A B¢wwR¶ ßK{A ™¶{gBtK{A ™{XBl}{A LIMCuc                                                   
 ™�Rc{A B¢wwRK ßK{A ™¶{gBtK{A ™{XBl}{A PK�KaA•q.               |yc2  

J -  fBU{A Z•X{A JaRCT0JYIYK}{{ .                           
L -  |yc{A ´{k ™wIBa{A ™¶{gBtK{A ™{XBl}{A |R JKy¶                                                 :

  )cos()( 0 ϕω += tutu mc      . ~¶v XXRφ , ω • mu.   

 X�k £�C ·C B}{k  t = 0 uMy}{A ·•y¶ BoZBsZB¶K{A ©Xc• mQIi 00 ω−==. 

N -  �KaAZB¶K{A ©Xc{ ¨•ew{A ™}¶w{A PK. 
Q -   ´�R�}{A |M})(tfuc =  AYy•)(tfi =  ·}`{A ™{ºXI ™l¶c•{A ™vBi |¶M}K PK�KaA•. 

T -   ™}•Bw} ™{BR{A §Y° ßs ZIKl�l¶c •{A™ N¶R ™{}¢} Z¶o Ω= 100r . 
•  ´�R�}{A ßKAZyAY JYIYK{A ~aAZ ™iaA•I ·¶Bl�)(tfuc = .£{ B¶I¶ZwK Ωyc |M}.  

• Z¶IlK ikC ζ©ZAX{A ßs ™�•`U}{A ™vBi{A . 
•  ·C ·¶Idtrid ²−=ζ  . ZAXw}{A |M}¶ AYB}dtri² . 

• ©ZAX{A ßs |•O |•lt}I ©XXI}{A ©ZXw{A Z¶IlK ikC.                                       
    

≠B¶`¶t{A: 
(I uZi{A NXR¶ XXZK{BI ©`K¢} ©Ztc{ N=100Hz ZK•K} |IR |•i ZcK�K ™¶{A•K} ™gZlKa} ™O•}  

 |IR{A ·} ≠`O Z¢j} ™¶{BK{A ™w¶M•{A |M}K  
 ßw¶wR{A ~{a{BI B¢U¶ZBK ™jR{ ßst1.  

1-™¶{A•K}{A ™O•}{A • ™gZlKa}{A ™O•}{{ Bt¶ZlK ikC .  
2-Z•X{A ·} |y ™}¶v XO•C T™O•}{A |•i , λa{A• ™kZv.   
3- mI�}{A B¢¶s CXI¶ ßK{A ™jR{{A V¶ZA•K{A |eC ·C B}{k S`A`K°ºA ßs .  

C     - V¶ZBK{A ™}¶v XO•C t1.   
J     - ™O•}{A |eK V¶ZBK ®C ßs ´{G ™iw�{A A.   

Q     - ·¶KjR{{A ßs |IR{A Z¢j} |M} t2 = 25ms •  
423

T
tt +=.   

II(  Z•c•}{A ZBay�A |}Bl} x{l¶ ™vΩl{A JaR §`BKO¶ ®Y{A ·•{{A ®XBRæA ≠•g{{ ™O•}{A |•iI

 ™¶{BK{A :
²

46,1
λ
a

n +=.   

1-ZBay�A |}Bl} ßOat�I{A• Z}RæA ·¶Æ•g{{ ™Ia�{BI JaRC  Z•c•}{A .  
 ßil�    nmR 800=λ •  nmV 400=λ •  a = 6400nm 

2-·} ·•yKK ™¶Æ•g ™}`R XZK  X•Z• ™¶•A`I ßOat�I{A• Z}RæA ·•{{A ®XBRæA ·¶Æ•g{A i = 35° 

 Z•c•}{A ™¶•A`A = 60°.   
C   - uAZR�ºA ™¶•A` XO•C DR Z}RæA nBlc√{ و DvßOat�I{A nBlc√{ .  

?B¢{ AZ¶atK ikC ? ©Z°Bj{A §Y° ~aAB}     
(III  ·•�¶`y{A ©A•�Xe135

54 iBc�{A ™¶kBlcG −β ~•¶`¶a{A ©A•� B¢KKtK ·k X{•K¶CsA
z.   

1- ~¶v AXXR} ®••�{A LKtK{A ™{XBl} JKyC A • z.  
2- ·} ™�¶k ™{Ky Xe135

54 ™jR{{A X�k t = 0 ß° m0 ßkBlc¬A B¢iBc�• a0 .  ™jR{{A X�k t =9h 
 •° ™�¶l{A §Y¢{ ßkBlc¬A iBc�{A SIe¶a = 284.106Bq .  

 ™vΩl{A LBIMG ~M ßkBlc¬A iBc�{A u¶ZlKI    teata λ−= 0)( N¶R λ™¶kBlc¬A ™KIBM{A |M}K .  

C -   Z¶IlK XO•Cλ ™{ºXI 2/1t ) ue�{A Z}k (B¢K}¶v JaRC ~M.  

J -  JaRCa0 ™}¶v PK�KaA ~M m0.  ßil�kgXem 2510.24,2)( −= 
L - {A ™jR{{A XXR B°X�k LKtK¶ ßK75% ™{Ky{A ·} m0.  

 ßil�  :kgXem 25135
54 10.24,2)( −= • ht 2,92/1 = )  ue� Z}kXe135

54.(  
3- JaRC A•�{ B¢R�} ßpI�¶ ßK{A ™vBi{A© Xe™vZtK}• ™�yBa LB¶•� ´{k |•eR{{ .  

ßil�  :umn 0087,1=, um p 0073,1=,  uXem 455,134)( =• uMevu /5,9311 =  
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3.4- ·k ZIk Qr,eq ´evæA ~XwK{A ™{ºXI xf ·ZBv ?£K}¶v PK�KaA• |kBtK{{ xf ´evæA ~XwK{A •  xm.   
4.4-   nA•�æA ™¶ÆB¢�{A ™{BR{A ßs ©XB}{A ™{¶eR ´{k AXB}KkA ·¶k ? B¶{y |•RK{A AY° ZBIKkA ·y}¶ |° 

I ™�}¶¢}{A ™Ia�{B  ·¶KO•X`}{{−COOCHCOOHCH 33 /   •  34 / NHNH +                                . 
 AYB}{ ZaspH = 4,7|•{R}{{ ™Ia�{BI (S’).   

 ßil� :7,4)/( 331 =−COOCHCOOHCHpKa • 2,9)/( 342 =+ NHNHpKa.  
5- B}OR bDy ßs mg� V1= 20ml`¶yZK z¶•�BM¶ºA h}R ·}  §C1  .  ™iaA•I B¶O¶ZXK u¶g�

 ß{•}{A §`¶yZK ~•¶X•e{A X¶ay•ZX¶°  |•{R} ™OZX} ™RBRaC2 = 0,2mol/l .  ™}¶v |Oa�pH 
 ~OR |y |OC ·} i¶{U{AV2 ´�R�}{A iU�• J•ya} pH = f(V2)£{taC |M}}{A  .  

1.5- ? B¢�}  uX¢{A B} ? ™¶{}l{A §Y¢{ JaB�}{A ßI¶ZOK{A J¶yZK{A ikC     
2.5-JKyC ?|eBR{A |kBtK{A ™{XBl}   
3.5-?ªsByK{A ™iw� LB¶MAXRG X¶XRK ·} ·B�y}K ·¶Kt{KU} ·¶Kw¶Zi TZKvA   
4.5- `¶yZK{A ™}¶v PK�KaA• ªsByK{A ™iw� LB¶MAXRG B¶�B¶I} ·¶k C1?   
5.5- ™KIBM{A ™}¶v XXR pKa ™O•X`}{{ −COOCHCOOHCH 33 /?zIA•O |{k ?   
6.5-A §Y¢{ |gt}{A ucBy{A B} ?™¶{}l{  

  
  
  
  
 
 

:≠B¶}¶y{A 
(I   
OHCOCaOHCaCO:  ����� ا������ ا���� 22

2
33 32 ++→+ ++    

� آ���     � 89'7  ا��1,ر6%ر56  *4 آ�3,��ت ا�0��1/,م -
 *)�,ل *�(
 �)'&�m=2g%را#� "��� ه ا ا������، �
V=100ml :;/و"�آ C= 0,1mol/l   ر 89? ا�<�ز,@" �  �D/�� �E *%و�� -
 ا�8%ول أ#��7 ا�A)��B ا�'(.  ا�CO2 A"�Bو����

  .ا��'�دا ��K F%ول ا��@,ر 9%د G/'� ا��I%م اFEGH وا#�A�B ا�'����� ا�')% -1
 . �Oزا آ�*CO2N �����3ر VCO2  و R و B� t ��M%3  Patm% ا��)���x �L �4 ا��I%م  -2
3-  ?89 P09أCO2 ء ا�������Dا�� �L(� (t →∞) .  
6'41 "��� "@,ر ه ا ا������ 3,ا#@ -4��Rذا؟. � ا�',ا�'� 

 أوآ0/% ا�3�1,ن ��M%3 ا�;*4 ؟ V? 9%د ز*UE� 4 ا������ *�/��/�؟ -5)�BV ?89 ات�/>" �X* 
                                  .                                                *,�R/� ا�')�,ل ��G ا�@Nق ا������ 9σ0%د  -6

                     
@��
−=+ molmmS

OH
²..35

3
λ.                  M( C) =12g/mol                                                                                

  M(Ca) = 40g/mol  , M(O)=16g/mol                                        

                 t=25°c ,  R= 8,31Pa.m3.k-1.mol-1  , PCO2 = Patm =102kPa  ،   −
− = molmmSC ²..5,7

l
λ   

          
t(s) 0 20 40 60 80 120 180 240 300 360 ∞ 

mlV CO )( 2
 0 29 49 63 72 84 97 106 113 118 ? 

(II{eA•} b¶w� ™z¶•�BM¶ºA h}R{ ßÆB} |•{R} ·} ≠`O  COOHCH 3 §`¶yZK C1= 10-2mol/l   

    £K¶{U ™KIBM ™{eA•}{A bB¶w} ™iaA•I k =150m XO�s G = 1,6.10-4s .  
1-≠B}{A m} z¶•�BM¶ºA h}R |kBtK ™{XBl} JKyC .  
2- ™{eA•}{A Z¶IlK PK�KaA• |•RK{A AY° Z•iK |•XO Øc�C G ™¶�•¶æA ™¶{•}{A LB¶{e•}{A ™{ºXI    

     ™KIBM{A• |•{R}{A ßs ©ZgBR{A LB�•¶æA `¶yAZK•k .  
3-LB�•¶æA `¶yZK JaRC  +OH 3  ·`A•K{A ™KIBM ™}¶v PK�KaA• ·`A•K{A X�kk|kBtK{A AY¢I ™�•Zw}{A .  

      ßil�  :−=+ molmmS
OH

²..35
3

λ  و   
−=− molmmS

COOCH
²..24,3

3
λ   

(IIIº•{R} ZgR�   ™IAYHI|•{R} ´{k |eR�s ,≠B}{A ßs zB¶�•}æA `Bo (S) £}OR v = 10ml              
  §`¶yZK•C2 = 10-2mol/l  .  b¶w�pH XO�s |•{R}{A pH= 10,6.   
1-≠B}{A m} zB¶�•}æA `Bo |kBtK ™{XBl} JKyC .  

2 - ™O•X`}{{ ™�}¶¢{A iiU} Øc�C 34 / NHNH + |•{R}{A ßs ·}¶¢}{A n•�{A PK�KaA• (S).   

3- ßÆB¢�{A ~XwK{A Ja� XXR τkBtK{A AY¢{ |.xIBa{A |Aªa{A ™O¶K� m} ™wsA•K} ™{eR}{A ™O¶K�{A |°.  
4- º•{R} ZgR� (S’) £}OR v’ =20ml™sBgHI z{Y• 2.10-4 mol z¶•�BM¶ºA h}R ·} ´{G            

10-4mol   zB¶�•}æA ·} .  
 ™¶{BK{A ™{XBl}{BI |eBR{A |kBtK{A ·k ZIl�  :                                                                                  

                  )(43)(3)(3 aqaqaqaq NHCOOCHNHCOOHCH +− +=====+   

1.4- |kBtK{A QZBU JaRC Qr,i™¶ÆXI{A ™{BR{A ßs .  

2.4- •° ·`A•K{A X�k |kBtK{A QZBU ·C LIMC 1210,
pkapka

eqrQ −= ·ZBv ?Qr,i  • Qr,eq?PK�KaK AYB} ?   

2

2  



 


