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C ' "���(�% "��%6.(q 1 = - 4 × 10 
– 9

   C )  ; ( q 2 =  + 4 × 10 
– 9

  C )  ��,�!� "� "
)!��  
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0.04

104
 9 -

×  ) 

              = '   450 + 900 = 450 volt  

 V ( B ) = K  
2

2

1

1

S

q

S

q

′
±

′
±∑   =   9 × 10 

9
 ( - 
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×
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2
 = 70 × 10 

– 4 
 m 

2
  , d = 0.7 cm  = 0.7 × 10 

– 2 
 m , Єo = 8.85 × 10 

– 12
   

      & -  Co  = 
d

A ε
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2

4-12

107.0

1070108.85
−

−

×
×××

     = 8.85 × 10 
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 F  

      $  -  V = 240 volt , q = ??  

            q = C V = 8.85 × 10 
– 12  

 ×  240 =  2.124 × 10 
– 9 
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   C1 = 3 µ F , C 2 = 6 µ F , C 3 = 9 µ F ,  *	
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    & – q 1 = ?? , q 2 = ?? , q 3 = ??  

           q eq = q 1 =  q 2  =  q 3   
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C
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1
C
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2C
1  + 

3
C
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3
1  +  

6
1    + 

9
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18
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      C eq  = 
11
18 µ F    

     q eq =  C eq  V eq =  
11
18

 × 10
 – 6 

 × 550 =  9 × 10 
– 4

 C  

     q 1 = q 2  =  q 3  =  9 × 10 
– 4

 C  

  $ -  V 1 = 
1

1

C

q
 =   

6

4

103

109
−

−

×

×
   = 300 volt       
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2

2

C

q
 =  

6

4
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−

−

×

×
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         V 3 =  
3

3

C

q
 =   

6

4

109

109
−

−

×

×
  = 100 volt        
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��	
 TD� , V = 1000 volt  
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        q eq = q 1 +  q 2    

        C eq  =  C 1 +  C 2 = 5 × 10
 – 6 

  + 6  × 10
 – 6 

  = 11 × 10
 – 6 
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   $ -  q 1 = C 1 V 1 = 5 × 10
 – 6 

 × 1000  =  5 × 10
 – 3 

 C  

          q 2 = C 2 V 2 = 6 × 10
 – 6 

 × 1000  =  6 × 10
 – 3 

 C  

V'0�0 P�)	 � ��
0#�      ( 3 µ   F ) ,(  6 µ   F ), ( 18 µ   F)  .  
K�!� ��
0#�	
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 "#�� �!�  Y�&� �!�  �#& $�6
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       C1 = 3 µ F , C 2 = 6 µ F , C 3 = 18 µ F 

   & -  �!�  �#& TD� �����	
 �	�6 *< �,	 �+<�#�	
 17
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         C eq  = C 1 +  C 2  + C 3  =  3 × 10
 – 6 

 + 6 × 10
 – 6 

 +  18 × 10
 – 6  

 = 27 × 10
 – 6  
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 TD� �����	
 �	�6 *< �,	 �+<�#� �!� �/& 

          
eq

C
1  =

1
C
1 +    

2C
1  + 

3
C
1  =     

3
1  +  

6
1    + 

18
1 =      

18
10

                  

      C eq  = 
10
18    µ F = 1.8 × 10

 – 6 
 F                                                                   

�Z' *�W
 $�6& �#.	
 "� :  
 &' ������D	 �+<�#�	
 �!�	
 .                                                     

 $' 50#� �#	 ),�	
 X <� �%6.	
 .                                                
                                                                                                                              

                                                        
                                                     C2 = 6µ  F                 C1 = 3µ  F                                         

                                                                               
                                                                                    100 volt  

                                                                  
                                                                  C3 = 18µ  F   

  
                                                                                      

     & -           �,	 �+<�#�	
 �!�	
 17
��	
 TD�  C 1 , C 2 

                    C ( 1 , 2 ) = 3 × 10
 – 6 

  + 6 × 10
 – 6 

  = 9 × 10
 – 6 

 F 

                   ED��� �,	 �+<�#�	
 �!�	
 *	
��	
 TD�  C ( 1 , 2 ) , C 3  

                    
eq

C
1 = 

)2,1(
C

1 + 
3

C
1 = 

9
1 + 

18
1

= 
18
3  

                    C eq  =   
3

18
 =  6 × 10

 – 6 
 F   
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      $ - q = C eq  V = 6 × 10
 – 6 

× 100 = 6  × 10
 – 4

 C  

           q  =  q 3  =  q 1,2  =   6  × 10
 – 4

 C  

            V 3 =  
3

3

C

q
 =  

6

4

1018

106
−

−

×
×

   =  33. 33 volt  

            q 1,2 = q 1 + q 2 = 6  × 10
 – 4

 C   

             V 1 = V 2  = 
)2,1(

2,1

C

q
   = 

6

4

109

106
−

−

×
×  

  =  66.67 volt  

           q 1 = C 1 V 1 = 3 × 10
 – 6 

× 66.67 = 2 × 10
 – 4 

  C   

           q 2 = C 2 V 2 = 6 × 10
 – 6 

× 66.67 = 4 × 10
 – 4 
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                                                    )               ( 3  µ F )      ( 6  µ F     

  :*	
��	
 TD� ��
0#�	
                                  
8
7  = 

8
1 + 

4
1 + 

2
1  = 

)8,4,2(eq
C

1                                     

                                                      1.143  µ F     =  µ F  
7
8   =   

)8,4,2(eq
C   

                                        *	
��	
 TD� ��
0#�	
        
6
3 =  

6
1

 + 
3
1     = 

)6,3(eq
C

1      

                                                                          2  µ F  = 
3
6 =  

)6,3(eq
C    

                                  17
��	
 TD� ��
0#�	
   = 3.141 µ F    2  +  1.143  =     Ceq          

 �#.	
  ) $(                                                         
                                                                  ) 2  µ F (  

                                                      ) 3  µ F (            ) 5  µ F (                                                                                               
   

                                                                                    
                                                                  ) 4  µ F (      

                       



(     )   �Z

   :    17
��	
 TD� ��
0#�	
                                          Ceq(2,4)  = 2 + 4 = 6µ  F                                                                                            

         *	
��	
 TD� ��
0#�	
                                        
30
21  =   

3
1  +

6
1

 +   
5
1 =  

eq
C
1                                                  

                                                                         µ F = 1.429    
21
30   Ceq =  

  
 �0	�0	
 ������	
 ���� ) ��	��	
 ��
�0	
 �)3��
  �A
 �7	 ��0�6(  

                  K = 9 × 10
 9 

2

2

C

Nm
        ,   g = 10 

2S
m         

,
      

e = 1.6 × 10 
-19

 C  

                m p = 1.67 × 10 
-27

  kg  ,  m e = 9.1 × 10 
–31

 kg  ,      Єo =8.85 ×10 
-12

  
2

2

Nm
C  

�:' b �(�%	
 PD� T��� 
2��< K
 
� 1���� �(�% )%� ��+�� ,# ����� -)!	 �D�6�	
 �%�# 
2F   
 �%�# 
2F� q1 = + 12 µ C  , q2 = + 9 µ  C   ��,%�� )!�	
� "���(�% "��%6.  )10 cm ( �(�%	
 PD� ��� "�O<  
D	 ���%	��    b T	�A
 �%6.  

 *   �(�%	
 T��� : *+�� ,#	
 ����	
 *< �)�!�	
 �(�%Z �)�!�	
 �(�% �/�� $��6	  :  
                                  q1 = + 12 µ C  , q2 = + 9 µ  C , S = 10 cm = 0.1 m                           

                                                                                  q2    ( 0.1 – x  )       x        q1 

      

                                                                                                 0.1 m 

        E1 = E2  

           
2

1

X

Kq
  =  

2

2

)X1.0(

Kq

−
 

            

2

69

X

1012109
−×××

  = 
2

69

)X1.0(

109109

−

××× −

              

            
2

6

X

1012
−×

    =   
2

6

)X1.0(

109

−

× −

   

2X

12
    =   

2)X1.0(

9

−
                                                                   "�< (D	 *!�� �	
  2�	
 23O�            

            
X

464.3
    =   

)X1.0(

3

−
   

             3 X =  0.346 – 3.464 X 

           3 X +  3.464 X  =  0.346 

                 6.464 X = 0.346  

           X = 
464.6

346.0
  = 0.054 m   



(     )   ��

�>' (��%	
 )%� -)6
� ������
 TD� ��(�% ��%6. a�0 �!��  A , B , C  "& a�6� :  
q A = 4 × 10 

– 8
 C  ,            q B = 8 × 10 

–  8
 C ,           q C = 6 × 10 

– 8
 C          

 *	��	�# )�!�& TD� �%�#�AB = 20 cm , BC = 40 cm  )��& :  
 K��& :�(�%	
 )%� �%6.	
 TD� - 0c�	
 ��+�� ,#	
 -��	
 4���
�  
)��( B ) .   
 K��%�0 : �(�%	
 "�� �<���	
 5��%� )%� *+�� ,#	
 ����	
 -). ( A )�(�%	
�( C ) .   

  
                               A       20 cm            B              40 cm                C  

                                                 S2                           S1 

 

        qA = 4 × 10 
– 8

 C  , qB = 8 × 10 
– 8

 C  , qC = 6 × 10 
– 8

 C   

     K��& '   F1 =  
2

1

BA

S

qKq
  =  

2

889

)2.0(

108104109 −− ×××××
 = 7.2  × 10 

– 4
 N   

                 F2 =  
2

2

CB

S

qKq
  = 

2

889

)4.0(

106108109 −− ×××××
  =  2.7  × 10 

– 4
 N 

                  F = F1 – F2 = 7.2  × 10 
– 4

  - 2.7  × 10 
– 4 

 = 4.5 × 10 
– 4 

 N        →BC      4���
 *<                                

        - K��%�0   
                              A    20 cm   B            40 cm        C           

                                            E       30 cm                      
                                                         10 cm  

                                                                30 cm 

        EA =  
2

1

A

S

Kq
 = 

2

89

)3.0(

104109 −×××
= 4000  

m
volt             →BC  

        EB =  
2

2

B

S

Kq
 = 

2

89

)1.0(

108109 −×××
= 72000  

m
volt        →BC  

           EC =  
2

3

C

S

Kq
 = 

2

89

)3.0(

106109 −×××
= 6000  

m
volt        AB←  

          E = 72000 + 4000 – 6000 = 70000     
m

volt            →BC  

�C'E�). �]�%� *+�� ,# ���� *< "� ���% � "��� � � "� �#	F ��� 
2F ) 
C
N ( 500   "�� " �/   

 a�6 "� �0�0	
 ������	
       :  
 ) & ( *+�� ,#	
 ����	
 4���� ���%	�� ����	
 TD� - 0c�	
 ��+�� ,#	
 -��	
 4���
�  
)��.  
 ) $ (	
 4���
 *+�� ,#	
 ����	
 4���� ���%	�� ����D	 �# 6.  

    



(     )   �:

�# 6	
 4���
  ��+�� ,#	
 -��	
 4���
       ��+�� ,#	
 -��	
  
)�� ����	
  
����	
 4���
 I#� ����	
 4���
 I#� F = qe E  

    = 1.6 × 10 
–19  

× 500 

    = 8  × 10 
–17  

N 

"� �#	H
  

  ����	
 4���
 I
%  ��	
 4���
 �� ��  F = qp E  

    = 1.6 × 10 
–19  

× 500 

    = 8  × 10 
–17  

N 

"��� �	
  

P 6�� �    �%6. ��6� �    F = 0  "� ���%	
  
 

��' -��� "��2���� "���(�% "��%6. ( 20 N ) ��,%�� �<���	
 �%�# 
2F ( 10 cm ) �6��& 
2F -��	
  
)�� $�6
 
�<���	
 50 cm )  �0 ( 20 .   

       F1 = 20 N , S = 10 cm = 0.1 m  

         F1 =   2

21

S

qKq
 

        20 =   2

21

)1.0(

qKq
 

        K q1 q2 = 20 ×  ( 0.1 ) 
2
  = 0.2                             

       F 2 = ??  , Ś = 20 cm = 0.2 m  

       F2 = 2

21

S

qKq

′
  =

2
 (0.2)

0.2
   = 5 N  

       F3 = ?? , š = 50 cm = 0.5 m  

      F3 = 
2

21

S

qKq
(  = 

2
 )5(0.

0.2
= 0.8 N  

��' 1���� 50#� *6�	 "�� �<���	
  ( 5 mm )��,%�� ),�	
 X <� ( 200 V ) Z $�6
  :  
 ) & (0#�	
 *6�	 "�� *+�� ,#	
 ����	
 -). 5.  
 ) $ (E�!� �%�# 
2F 50#�	
 *6�	 "� �# TD� ��+�� ,#	
 �%6.	
  
)�� ( 0.3 µ F )  .  

& - S = 5 mm = 5 × 10 
– 3 

 m , V = 200 volt  , E = ??  

E = 
S

V
 = 

3-
105

200

×
  = 40000  m

volt
 

 '$ C = 0.3 µ   F = 0.3 × 10 
– 6 

 F  , q = ??   

q = C V  =  0.3 × 10 
– 6 

 × 200 = 6 × 10 
– 5   

C 
 
  

 

 

  *        �() !*            
2

1

2

2

2

1

S

S

F

F
=  

    N5F
10

20

F

20
22

2

2

=⇒=  

            
2

1

2

3

3

1

S

S

F

F
= 

N8.0F
10

50

F

20
32

2

3

=⇒= 



(     )   �>

 "��0	
 ��
	
 :�/�(	
 G��� "�%�/ :  � �����	
 �D+�& �6V>  
 T	�A
 ������	
  

 ���� ��)�  (  ��	��	
 �
 ��!	
 "� �#	 ����F $�%& ���& :  
� – P 6�� �� ��� TD� � 0& ����0 -�/ "� i��%	
 �Y.	
  :� ���	
 �# 6 �/�( *<  �Y�	
 1���Z   
: – "A ����0 ���	 ��#�%�#��	
 �/�(	
 :  E!�� �/�( *<  �Y�	
  
)�� 1���� ���	
 �# 6 �/�( *<  �Y�	
    
> – TD� )��!� *+�� ,# ���� *< "��(�% "�� ��(�% �%6. ��%	 7�%�	
 �Y.	
  : ���,%	
 � ��
)�	
 *�(�%Z   
� –�& "� ��� (��� )%�  "�#� E�# 6 �/�( *<  �Y�	
 "=< �
�& T	F TD : TD� - 0c�	
 -��	
 "A K�����  

 �# 6	
 4���
 I
% *< ���	
      Z    
 ��%�0	
 ������	
 :  

� – "�  �!� *�	
 ����� 	
 �/�!	
 $�#
  :  

 &– ��%� �	
 ���	
 �/�(  :2x K
2
1U =   

 9–P 6�� ��� TD� 7�%�	
 �Y.	
  E�# 6 �/�( �  :W = ∆ Ek   

 )–  ��D#	
 E�/�( � ���	 ���	
 � �# 6	
 *�/�(Z : E = Ek + Ep     
: – *�O� ��� "�%�/ �# TD� �
)	
 *�D!	
 JD(��	
 $�#
 :  
 m v      – أ    

2 
2
1  ]                      �# 6	
 �/�([       9   –      K ∆L                 ]ك	ن ه	���     [       

�5�� ا�	m g  y                       ]  34     – ب    [          )    '      q V 
2
1               ]���
�5�� ا�[         

> –    ���	
 �/�( "�� �/�!	
 �0�� ��%��� ��#.& *D� �� *<  )Ep (   �# 6	
 �/�( �  )Ek (  P 6�� ���	
E%& ]6� J�6�	
 �8 (�< )6
� �#. )��� Z $��	
  #2& � �#.	
 
28 "�� Z   

  
  
  
  
  
  

                                                                   
  

  : ا��9! ا�6�78 ه	 
  

  E = Ek + Ep= مA@ار ث��=  :   ا��>; 

C – "� P 6��	
 ���D	 ��D#	
 �/�(	
 $�6
   
  	
 E� �3
 12	
 J�6�	
 �#.Z E = 30 J    



(     )   �C

 �0	�0	
 ������	
:   
� – �� ��  ��� - ���   )

h
km

48 (  
2=<�#��
 
	
 �
)3���� �8)!� - ���	
 5�� "& "#�� �<��� �/& �%  

  1����  )40 m  ( �� �� � �� 
2F - ���	
 I
% 5/��	 ��7� �<��� �/& $�6
 ) 
h

km 96 (   

    "��	�6	
 *< P�#�6H
 -�/ ���0 @ 
�Z             
S
m = 13.333   

18
5 = 48 ×   

h
km

  V1 = 48    

                                                                           V2 
2
 = V1

 2
 + 2 a s                 

                                                                                               0 = ( 13.333)
2
 + 2 a × 40   

                                                                                                          
2S

m   a = -2.2222    

                                                       
S
m = 26.67   

18
5 = 96 ×   

h
km

  = 96  
1

V′  

                                                                           V2 
2
 = V1

 2
 + 2 a s                 

                                                                     0 = ( 26.67 )
2
 + 2 (-2.2222) S  

                                                                 S = 160 m                                      

  
: –  �,%7� ��)�)6 - # $��	
 52/ �D�	
 *�  ��!	 *< )71.1 N (  TD� *8 � 4)� � )�? 
2=< ;  TD�A
 �6%   

     `�
� 
 )1.52 m ( $�6
 :  
 &– #	
 ��� ��)%� ��D/�0�	
 -��	
 "� ��2��	
 �Y.	
  `�
� F T	F - )2.13 m ) (  �Y.	
 - �.F K�6��� (  

 $– - #D	 ��D/�0�	
 ���	
 �/�( *<  �Y�	
 Z   
  &'                                - 43.371 J  = 71.1 × ( 2.13 – 1.52 ) cos180 =  W = Fw S cosθ  

                                                                                                   W = - ∆Ep  

 $'                                                  J    43.371  =  ∆Ep    →    ∆Ep  = -   - 43.371                                                                                           
> – �,�D�# ���.3 �!(/  )2.75 m  (  �!�� )TD�(  ���
7� X<A
 TD� ���� ID�& �����  )40

o (  a�6�     
     �
� �   
)��� �����	
 ��/ )40 cm (  @ A
 TD�&Z  $�6& :  

 &– �����	
 TD�& T	F �!(�	
 �< 	 ��2��	
 �Y.	
 Z   
 $–
 ���,%	 ��� ��)%� �!(�D	 ���	
 �/�(  �
�A
 *< �����	Z   
 9– �
�A
 *< �����	
 ���,%	 ��� ��)%� �!(�	
 �# 6 �/�( Z   
 )–  �
�A
 *< �+��	
 �����	
 ���,% )%� �!(�	
 �� �.  

 j8–	
 ���,%	 �!(�	
 ���� )%� 7�%�	
 �Y.	
 � �
�A
 *< �+��	
 ����.  
J   = m g S cosθ = 2.75 × 10 × 0.4 cos0 11 =                                   - أ 

o
   W = Fw S cosθ  

  $'                                                                                          Ep = zero   
 9 '             = 11 – 0 = 11 J                                                                         Ek = E - Ep  

                                                                     ' د 
S
m  = 2.8   40102 .××=  gS2 V2 =     


	�����  -هـ  TD�& T	F �!(�	
 �< 	 ��2��	
 �Y.	
 = 	 �!(�	
 ���� )%� 7�%�	
 �Y.	
�
�A
 *< �+��	
 �����	
 ���,%  

 �() !*  :
k

EW ∆=         

)1(mV
2
1SF 2

11
→=⋅       

)2(mV
2
1SF 2

22
→=⋅  

    �
�A�( 2 ) ���  ( 1 )   

2

1

2

2

1

2

V

V

S

S
=     

m 160S
48

96

40

S
22

2

2 =⇒=
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                                                                                                                             W = 11 J 

C '  �,�D�# - #)35 kg  (   �(�%	
 )%� "�#�	
 "� �# 6	
 �&)�)A ( �� 	�� J���	
 X� (	
 TD�& Z  

        $�6
) :�������	
 ���8
 ��: (  
 &' �(�%	
 )%� - #D	 ��D#	
 �/�(	
    )A (  Z  

 $' �(�%	
 )%� - #	
 �� �   )B (  Z  
 9' �(�%	
 )%� - #	
 �� �   )C(   Z  
  
 &'                              E = Ep + Ek = m g h + Ek = 35 × 10 × 5 + 0 = 1750 J                  

 $'                                                   
S
m  = 8.94   )( 15102 −××  =  gS2 V2 =  

                                                     'ج  
S
m

= 6.33 )( 35102 −××  =  gS2V2 =  

� '   E���0 @��%)m
N

K = 200   ( 
)��� (Y�)  10 cm  ( E�D�# ��� E���& ��� �0)Kg 0.5 ( J(� TD�

 -��< @��%	
 XD(& 
2�< ; ID�& *�<&Z  �� �	
 $�6
	 ����	
���D  XD(%�	
Z  
 6	�� E	 k���	
 � @��% (Y� )%�                                      "=< �#       W = ∆Ek = - ∆U   

                                                                        W = Ek2 –Ek1 = - ( U2 – U1 )  
                                                                                        U1  =Ek2  W =   

                                                                               K X
2 

2
1 =  m v 

2 
2
1  

                                                                              200 ×  ( 0.1 )
2 × 

2
1  0.5 × v

2
  =   × 

2
1  

                                                                                                                  
S
m v = 2  

� '  
)��� (Y�%� " � @��%  ) cm 20 ( �/ E�D�  0c� ��)%��8 
)�� -) N 20 ( Z @��%	
 ���0 $�6
 Z   

                                                                          m
N  = 100  

20
20
.

 =  
L

F
∆

 K =  

N – *+
 0
 Z   
Q '   "�� E�!� k�
 �� �!�	
  �Y�� 50#�  ) 3 µ F (    �  )6 µ F (  Z ����	
� T�]!	
 ����	
 $�6
 

	
 "� �#	 � Y�	
�8),� X < �� �(�� ED���� )%� E	��� *< �%7�3�	
 �/�(	
 � �%6.Z  )   300 volt (  Z  
C                                                                            q1= C1V = 3 × 10 

–  6
 × 300 = 9 × 10 

– 4 

 
C                                                               q2 = C2V = 6 × 10 

–  6
 × 300 = 18 × 10 

– 4 
   

                                                           × 300 = 0.135 J   9 × 10 
– 4   ×

2
1  =   q1 V 

2
1 E1 =   

                                                           × 300 = 0.27 J   18 × 10 
– 4   ×

2
1  =   q2 V 

2
1 E2 =   
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 ����	
 ��
	
 : �# 6	
 ���# G��� "�%�/ : � �����	
 �D+�
 �6��Q  
	�A
 ������	
 T :  

 ���� ��)�  (  ��	��	
 �
 ��!	
 "� �#	 ����F $�%& ���& :  
� – ����#	
 �)6F "& *%!� - � �	�� 
28 "=< K
 
� 1���� �D�#	
 ���0 ��� �# 6 ���# *<  �Y�	
 "�# 
2F 

 *8 � K
 
� 1���� ��	��	
 : E�# 6 �/�( *<  �Y�	
Z   
: –% ��,	 � �D�#	
 *< "�
D�3� "���� "�# 
2F  "& *%!� - � �	�� 
28 "=< ��# 6	
 �/�(	
 I
 : ��,��� �

 "��
D�3�Z   
> – E�D�# ��  �<) 
2F   )70 kg (   ��)�D� @ & TD� 5�� ) G��D� ( E�D�# K
)	� ; )50 kg (   *<  �Y�	
 "=< ;

 1���� )	�	
 � �� 	
 "� �%�#�	
 �# 6	
 ���# :zero   
C – E�D�# 7�? G17�  )m ( �� P 6�� � �� )V (  G17�	
 �)(�
 
2=< ; (+�6 J(� TD� 1)��� 4�����

 1���� G17�	
 �# 6 ���# *<  �Y�	
 "=< �,�
% �� �	
  
)��� I#�!�	
 4����
 *< )� 
 � (+�6	�� :2mV 

 ��%�0	
 ������	
 :  
I�:                                                                           gs2VV 2

1

2

2
++++====     

                                                     8041020V2

2
====××××××××++++====  

                                                                 s
m

94.8V
2

====  

                                     
s
mkg

P = m V = 0.6 × 8.94 = 5.367     

I:   :  = 25 ( 18 + 18 ) = 900 N                                                      )VV(
t

m
F

12
−−−−

∆∆∆∆
====  

 I>    : *+
 0
  
 IC :  k���D	 �# 6	
 ���# = X�(D	 �# 6	
 ���#  

                                                                          0VmVm
2211

====′′′′++++′′′′  
                                                                         0V2106.455

2
====′′′′++++××××     

                                                                            s
m2.1V

2
−−−−====′′′′  

  
  
  
  
  
  
  

                                          



(     )   �N

  .�!	
 ��
	
 : �
7�Yj	
 P�Dj� : � �����	
 �D+�& �6�>�  
 T	�A
 ������	
 :  

� –  "=< E��6 ��  T	F 7�? (Yl� 
2F ) : E� 
 6 �� ) ���0 �� ( ��0�& �!� & T	F )�7� 7�Y	
 (Y�  
 E�D� "�# ��     Z     

: –"�� �/�!	
 �0�� 12	
 *%���	
 �#.	
  K��0�� ��6	
 ���0 )%� ��7�D��	
 E� 
 6 �� ) � 7�Y	
 (Y�   
 �8 K�6�6�                                                             :  

  
  
  
  
  
  
  

> – E%=< �,� 
 6 �� ) �!<  
2F ; 7������	
 7�? "� ���# �,� �%
�(�
  : �%
�(��
 �3
) 7�Y	
 (Y� )
)7�Z   
C –� �� )%�  "=< "
D#  
� T	F �� 7�? "� �%�!� ���# ) : �� )	
 428 ��/ �+�� T	F ��6��Z   
� – E(Y� ���0 )%� 7�Y	 *��6	
 ))��	
 ���!� "& )��  : E��6 ���0 )%� (Y�	
 -)��7 ���!� 1����Z   
� – - 
 6	
 �� ) � (Y�	
 �)!� "& TD� G��D!	
 X
�
  ) � . @ . ) ( "& *%!� : (Y�	
 )76 cm Hg (   

 - 
 6	
 �� ) �     )0
o
 C (   

N –    �/�!	
 "& )�� P α T �6�6�   : ��6	
 ���0 )%�Z   
Q – )%� k���� 7�Y	
 ��+�7� "�� �	)����	
 ���	
  �0O�  ,]�  : K
)� ��
3%�	
 - 
 6	
 � *	�!	
 (Y�	
 .  
V – "=< 7�? "� �%�!� �D�# - 
 6 �� ) �
� � ��)%�  :)7� �,�# 6 �/�( )
Z   

�Z – "& TD� �)� P���& J���	
 �#.	
  :PA = PB  
  
  

 ��%�0	
 ������	
 : *�O� �� �D� :  
� – - ��# �� �� �# 6� 
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