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

2: ٌذ٠ٕا  (4

4 2( 4 5 4 ) 2MnO H e Mn H O       

           2 2 4 2( 2 2 2 ) 5H C O CO H e    

2

4 2 2 4 2 22 5 6 2 10 8MnO H C O H Mn CO H O      
 ....................................................................................................................................................................................................................................................................................

 
.    ٠ىْٛ اٌخ١ٍػ عرٛو١ِٛ١رش٠ا، أٞ اٌّرفاػ١ٍٓ ولاّ٘ا ِؽذ ٚاٌؽعُ اٌّعاف ٠غاٚٞ ؼعُ اٌرىافإؤػٕذ اٌرىاف

4MnO      ِؽذ       =0 C1.V1-2xmax ِٕٗٚ           :  1 1
max

.

2

C V
x  

2 2 4H C O     ِؽذ       =0 C2.V2versé-5xmax ِٕٗٚ           :  2 2
max

.

5

C V éq
x  ْ1:            ئر 1 2 2. .

2 5

C V C V éq
   

  1:                   ٚتّا أْ اٌّرفاػ١ٍٓ ِؽذاْ   1 2 25. . 2. .C V C V éq ػلالح اٌرىافإ ٟ٘ٚ          .
   ....................................................................................................................................................................................................................................................................................

. ٠ّىٓ ِؼٍّح اٌرىافإ فٟ ٘زٖ اٌذساعىح تثذا٠ح اخرفاء اٌٍْٛ اٌثٕفغعٟ فٟ اٌىأط (6
.................................................................................................................................................................................................................................................................................... 

4MnO:   ٘ٛ اٌّؽذ   ٚتؼذ اٌرىافإ H2C2O4لثً اٌرىافإ   (7 اٌّؽذ ٛ٘  .
.................................................................................................................................................................................................................................................................................... 

1ٌذ٠ٕا    (8 1 2 25. . 2. .C V C V éq            2 2
1

1

2. .

5.

C V éq
C

V
ع.         خ: 

3

1 3

2 0,4 12,5.10
0,2 /

5 10.10
C mol L





 
 


 

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

1: ٌذ٠ٕا   (9
.

m
C

M V
        3

1. . 0,2 158 100.10 3,16m c M V g     

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

1: ػلالح اٌرخف١ف  (10 1 ' 'CV C V ِٕٗٚ   :
31 1 0,1 90

' 180
' 0,2

CV
V cm

C


   ْ1:     ٚتّا أ' eauV V V  ْ390:  فاeauV cm 
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B جاٌّرعٗ


36B:  ارْ اٌشذجcm ,  3,6: ِّصٍح ب  mT 

2: تاعرؼّاي ِثشٕ٘ح ت١ثراغٛسط  2 2 2

1 2 20 30 36B B B mT      

2: ٌذ٠ٕا 

1

tan
B

B
  ِٕٗٚ       :1 12

1

30
tan ( ) tan ( ) 56,3

20

oB

B
     

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

. اًظر الدرس( أ(2

: لدٌٌا  (  ب
60

24
2,5

L

R
       24L R 10:     إذىL Rًٌتعلق الأهر بولف لىلب   .

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

7: شذج اٌّعاي اٌّغٕط١غٟ اٌّؽذز ِٓ غشف ٘زا اٌٍّف اٌٌٍٛثٟ  ( خ 3 4

2

600
. . 4. .10 . 239.10 3.10

60.10
o

N
B I T

L
    


    

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

.   تإٌغثح ٌٍٛظٗ اٌعٕٛتٟ ٌٍٍّف اٌٌٍٛثSٟتإٌغثح ٌٍٛظٗ اٌشّاٌٟ   ٠ٚشعُ ؼشف  Nاٌر١اس اٌىٙشتائٟ ٠شعُ ؼشف  (ز

 

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

 (أظش اٌشىً).اٌمطة اٌعٕٛتٟ ٌلإتشج اٌّّغٕطح ٠ٕعزب ٔؽٛ اٌٛظٗ اٌشّاٌٟ ٌٍٍّف اٌٌٍٛثٟ  ( ز
 .........................................................................................................................................................................................................................................................................................

Bاذعاٖ ِرعٙح اٌّعاي  (غ


.  فٟ ِشوض اٌٍّف اٌٌٍٛثٟ      ِٕطثك ِغ ِؽٛسٖ ِٕٚؽا٘ا ذؼط١ٗ لاػذج ا١ٌذ ا١ٌّٕٝ 
 .........................................................................................................................................................................................................................................................................................

.   ِٓ غشف اٌٍّف اٌٌٍٛثٟزغ١ف اٌّعاي اٌّؽذ (ؾ

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

:ػذد ٌفاخ وً غثمح  (د
60

300
0,2

L
n

d
    ٚػذد اٌطثماخ  :

600
2

300

N
x

n
   

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

: ذؼث١ش ِرعٙح اٌّعاي اٌّغٕط١غٟ اٌّؽذز  ِٓ غشف اٌر١اس فٟ إٌمطح  ( أ (3
.

2. .

o I
B

d




 

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

. ٔفار٠ح اٌفشاؽ: o (ب
 .........................................................................................................................................................................................................................................................................................

Bترطث١ك لاػذج ا١ٌذ ا١ٌّٕٝ ٔؽصً ػٍٝ ِٕؽٝ اٌّرعٙح  ( ب


. (أظش اٌشىً) 

 

 

( . 3)  وّا ٠ث١ٕٗ اٌشىً I=12A ٔؼرثش ِٛصلا ِغرم١ّ١ا غ٠ٛلا ٠ّش ف١ٗ ذ١اس وٙشتائٟ شذذٗ 

 M( .0.5.ْ)أػػ  ( أ

..74: ِارا ذّصً اٌصاترح اٌرا١ٌح (ب .10o  (ْ.0.5)؟ 

 (ْ.0.5). ِؼٍلا ظٛاته.M ِرعٙح اٌّعاي اٌّغٕط١غٟ اٌّؽذز ِٓ غشف اٌّٛصً فٟ إٌمطح  أٚ :ِصً تاعرؼّاي أؼذ اٌشِض٠ٓ اٌرا١١ٌٓ(خ

 

  : Mشذج اٌّعاي اٌّغٕط١غٟ اٌّؽذز ِٓ غشف اٌّٛصً فٟ إٌمطح  (ز
7

3

3

. 4. .10 12
1,2.10 1,2

2. . 2. .2.10

o I
B T mT

d

 

 







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 .عثة أؽشاف اٌغاق لٛج لاتلاص اٌرٟ ذطثك ػٍٝ اٌعضء ِٓ اٌغٍه اٌّٛظٛد فٟ اٌّعاي اٌّغٕط١غٟ ػٕذِا ٠ؼثشٖ ذ١اس وٙشتائٟ (1

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

2) C ٟ(أظش اٌشىً ). ٔمطح ذأش١ش لٛج لاتلاص ذٛظذ فٟ ِٕرصف اٌعضء ِٓ اٌّٛصً اٌّٛظٛد فٟ اٌّعاي اٌّغٕط١غ 

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

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

F.: ذؼث١شلٛج لاتلاص (4 I d B 
 

  

 C:    ذٕطثك فٟ إٌمطح 

Bخػ ذأش١ش٘ا ػّٛدٞ ػٍٝ اٌّغرٜٛ اٌزٞ ٠ؽذدٖ اٌّٛصً ِٚرعٙح اٌّعاي 


 .

 (أظش اٌشىً): ذؼط١ٗ لاػذج ا١ٌذ ا١ٌّٕٝ : إٌّؽٝ 

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

 :   ِغ F=B.I.d: اٌشذج  (5
4

L
d  ْئر            :

. .

4

B I L
F           

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

6 )
2 2

L d
h   ِغ          :

4

L
d  ْئر       :

2 8

L L
h         

5.

8

L
h AC  

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

 
. . 0 0F AC P AH             

. . 0 0F AC P AH    ِغ                                    :
5.

8

L
AC  AC=ٚ     :.sin

2

L
AH  

: ئرْ 
5

. .sin 0
8 2

L L
F m g     ٞأ     :

4
. .sin

5
F m g  

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

: ٌذ٠ٕا     (8
4

. .sin
5

F m g ٚ     :
. .

4

B I L
F  ْئر            :

. . 4
. .sin

4 5

B I L
m g  ِٕٗٚ       :

16. . .sin

5. .

m g
B

I L


 

: ع.خ
3

2

16 12.10 10.sin 24
0,078

5 10 20.10
B T





 
 
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