
 جمع بىدی طلایی فیسیک

 کاری از اساتید بىام فیسیک کىکًر :

 استاد رحماوی ي استاد ظریفیان

 گردآيری :

 کاوال تکىیک کدٌ!

برای داولًد سایر جسيات جمع بىدی ما حتما عضً 

 کاوال ما بشیه:

TELEGRAM.ME/TEKNIK_KADE 

TELEGRAM.ME/TEKNIK_KADE 

TELEGRAM.ME/TEKNIK_KADE 

 

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



 کانال تکنیک کده

 

 مرجع جزوات اصیل جمع بندی کنکور 

 

تلگرام  برای عضویت در کانال در قسمت سرچ

 خود ایدی مارو سرچ کنید!

@TEKNIK_KADE 

@TEKNIK_KADE 

@TEKNIK_KADE 

@TEKNIK_KADE 

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



 95

:
�� ��� ����  

1- :��	
  

 
A B q

AB p

′ ′
=  

 
S q

S p

 ��	��
 �
��
 

����� �
��
 

←

←

′  
=  
 

2

  

2- ���:��	
  

  

  

  

  

  

  

  

3- :��	� ��� ��� �� ���� ���� � !"#$ �
% �&�  

  �' �� �� 	(�) �� �*� + �,��� - ��	
 �
% :��#� .�,/� -, �' ��	


�$ ��&�/�., �  

 ��� - ��	
 �
% ��#� �-, �&� -.1 � ��	
�$ �*., �  

4- :��	� ��� ��� �� ��&�/� ���� � !"#$ �
% �&�  

 ��� - ���� ��	
 �
% :��#� .�,/� �' �� �� 	(�) �� �*� + �, ��	


�$ ��&�/�., �  

 ��	
 �
% :��#� �-, �&� -�$ ��31 � ��	
 ��� - ��&�/�., �  

5- �4+	5 ���6* 	� :��	� ����� ��� ��� - ���� � !"#$ �
% �&� �
% 	(�) 7

��� ���6* ��	
��� �
% ��#� .�,/� �' �� �� 	(�) �&� �8- �#� ��	


.1 ��$ �*., �  

6-  ::;* �#�)  

�$ <��-, ����� -, <) �� =* �#� <��-, �#�) >	&�'� ��) �#�(�A	% 7	�
�  

            ���  

  

130  =40  +45  +45 EF�1 G �H$ =7	�
�� I�� ��-�� = ��� 7	'  

       �A	% 7	�
�� �� :"�� �� =* -    �� =* 	� ���  

               ��� EF�1 J�8��    

�#�) EF�1 J�8��  

  

  

7- �#�) �, ��-	=* ,��L*:!M	N�$ 7	'  
n

 ���#�) -, I���� ����-�� 
↓

= −
α

360
1

  

8-  �� �N�NP �← ��&�-  *�Q  

 7�	H$ �� =*← �$ J�3R* �#�) :RQ ��&�- 7	' *�Q ,���$� �� ., �

 �N�NP �� =*←  J�3R* �#�)  4� �, ��S�' 7	' *�Q E�	*�	� ��

�$., �  

 �$ �	� ��&�- T��&�-  *�Q.��	*   �$ ��S�' T��S�'  *�Q.��	*  

9-  :U�
 	� �=;� �&�
S

V  :, � .�,/� �#�	
 :;* �#�) �� , �U � M ��

 ����� �#�) �� :"�� �� =* V	N��� :U�

S

V  �� :"�� �� =* V	N��� :U�
 -

 W;�
S

V2 �$., �  

 &� :U�
 	� �=;� �
S

V  ��-�� :X* -α  <) �� I�	
 :;* �#�) �� :"��

 ����� �#�) �, �� =* V	N��� :U�
 :, � �-, <) �� 	� - .�,/�
S

V sin α  -

 W;� �� :"�� V	N��� :U�

S

V sin α2 �$�.,   

  :U�
 	� �#�) - ��	� I�	
 W;� �&�
m

V �#�) �&� :, � .�,/� W;� �� 7

 >����� �� :;*x ��	� �� =* , � 	�x2 ��	��$ 	� V	N��� :U�
 YQ , �

m
V2 �$., �  

10-      7�� �=* ��
�U 	�� ��#�) J��	N$ ��� �� �#� S� ���* �, >	&�'   ��N���$

�$ J�3R*.:
� 7�	H$ 	$�/8� :, �  

  m <1Z�X$ �#�) :- �LN$ �
�U  

 �&�  

  m >1 �LN$ �#�) :- Z�X$ �
�U  

11-  �, �� =* ��
 �Q �LN$ �#�) �,  

:��P ��� :��P :(� [\F  

 �$ (�N�NP �1 - ��	� 7�	H$ �1)�#�  

�� �	� .� ]N5 - � X$ �� :"y �$ :(� ���6*(7�	H$) .�',  

12-  :��P :(� [\F �, �� =*  

�$ :��P ���.�#�  

  :U�
 	� ��� �&�V :, � .�,/� Z�X$ �#�) ��  

.�,/� �#�) �� ��� ��� :�� :U�
 	� �� =*�$ ��&�/� - �*., �  

13-  G�
 	� ��� �&�V       �� ���R�� :U��
 	�� �� �=* :, �� .�,/� �LN$ �#�) ��

��$ .1 � 	"*�$ - >�� .�,/� �#�) �� ��., �  

14- �� �� ��� �&� 	* :�	(�F  :�#� :��P  

 �� ���� :U�
 	� ����� �� =*V  �� Y^
 -  

V.�,/� �
�U �� (7�	H$).1 � - �* �*  

�$., �  

15-   
p q F

+ =
1 1 1

                       q
����N�NP 

 7�	H$ 

⊕

−
տ
ւ

  

 
pq

F
p q

=
+

  3  (F aa′=2        F
 Z�X$ 

 ���LN$ 

−

⊕
տ
ւ

  

 �$ �� �4A	�$ �,�$ �
�U 	� �#�) 	� ��� �#� & :�#"#�F ma=  

:(Z�X$ �
�U) �LN$ �#�)  

  
n

p nf m , q F
n n

= → = =
− −

1
1 1

  

 Z�X$ �#�)- :�LN$ �
�U  

  
n

p nF m , q F
n n

= → = =
+ +

1
1 1

  

 ) �� =* 	* ��� �4+	5 �� :"X+ ��%-∆:, � (  

m
F

(m )

∆
=

±1
  - �N�NP :+)  �
�U -      (7�	H$ :

m
F

| m |

∆
=

−2 1
  �#�)  

  - , � 7�	H$ �� =* �&� Z�X$ �
�U 	� - (�LN$) -	� �#�) �,m  T<,�, -�m -�

, �
��� �m
n

=
−

1
1

 .<��_� �`#$  

�� =* 

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



 96

16-  :U�
 	� ��� �&�V  Z�X$ �
�U ��  

 �� ��R�� :U�
 	� �� =*:, � .�,/�V   

.�,/� �
�U �� (7�	H$).1 � - �*�$ �* ., �  

17-  :U�
 	� ��� �&�V  ��∞  	*F :��P  

���� :U�
 	� ����� �� =* :�#�  ��V  I��F  -  

F2  �� ��R�� :U�
 	� Y^
 -V  �� a�	FF2   

b�/� 	"*�$ - >,�� :��P�$ �*., �  

18- ��� :��P :(� �, ��
 �Q �� =*  

�$ :��P(�N�NP �1 - 7�	H$ �1) �#�  

 � X$ :(� �, �	� .� - y �$ :(� ���6*.�',  

19-   :��P :(� �, ��
 �Q �� =*  

�$ :��P ���.�#�  


 	� �� =* �� ���� :U�V .�,/� �
�U �� - �� �	� �4+	5 �, ]N5) �*

�$ ��&�/� - (7�	H$., �  

20-       5 �N�NP  

Z�X$ �
�U �, ��-	=*  

      1  7�	H$  

 p q F= ↔ =     p F F q F> ↔ < <2 2  

 p F q F= ↔ =2 2   F p F q F< < ↔ >2 2  

 p F q= ↔ = ∞    ��N��$ - 7�	H$ �� =*p F< ↔  

21- �#�) :(Z�X$ �
�U) �LN$ 7  

1 7�� $ E�	* (← ��S�' E�	*�	�  

      ��&�-←��S�' E�	*�	�  

2 :��&�- E�	* (    ��S�'← =* �N�NP ��   

      ��S�'← �N�NP �� =*  

3 ��S�' E�	* (← ��S�' E�	*�	�  

22- :(�LN$ �
�U) Z�X$ �#�)  

 7�� $ E�	*← ��&�- E�	*�	�  

 ��&�- E�	*←  �� =*) ��&�- E�	*�	�(7�	H$  

     ��&�-  

 ��S�' E�	*   ��S�'  

     7�� $  

32-  :�
�U ����S�' C
f (����$ )

=
1

 7��Q �,)-D(  

  :Z�X$C >0     : �LN$ -C <0  

24-  ��� 	* �N�NP �� =* �4+	5 J%��P TZ�X$ �
�U �,F4 .:
�  

25-  �#�) �� ��� �&� 	* �LN$ �
�U 	� Z�X$∞ ��	� �c���P :, � 	�

) �
�U 	� �#�) 	* �� =* �4+	5q <	�' (F �$., �  

26-  :d 3
-�3�$  

  

  

  

  

  

  

  

A B
m m m

AB

′′ ′′
= = ×1 2d 3
-�3�$ ��	�#&�/�  

 
p q f

+ =
1 1 1

1 1 1
 (�e��)L q p= + ←1 2 8 V M �8 

p q f
+ = ←

2 2 2

1 1 1
(��R1)  

  �e��F > F  �e�� - ��R1C < C ��R1  

  ��N��$ �e�� �
�U �� J+	P �� =* �� :"�� ��R1 �
�U �� J+	P �� =*

.:
�  

  - ��-��- T�N�NP f�� =* 	* ��	� �e�� �
�U �� �	� �4+	5 �� a�	F ��	� ���

�4+	5 �, ��&�/�.,��& ���% ��R1 �� �	� 7  

 .:
� ��-��- - ��&�/� T7�	H$ (��	(�) ��R1 �
�U �� J+	P �� =*  

27- :d 3�4*  

  

  

  

  

  

  

  

  

  ��R1F > F �e��   ��R1C < C �e��  

 .:
� ��N��$ - 7�	H$ T��&�/� ��	(� �� =*  

 
F

G
F

�e������ 

 ���R1 
=:��,��	��  

 L F F= +1 2�8 8 V M  

28- :� � :�3�        

 

 

   

  

 n sin i n sin r

:�����3� E�	���* 

↓ ↓
=1 2  

 .�,/� , �U ]F �� :�3�  *�Q g�4h �� i�%� ]�X$ �� � � E�	* �, �*

�$., �    d i r= −([��X��)  

 �$ �-, , �U ]F �� :�3�  *�Q i�%� �� g�4h ]�X$ �� � � E�	* �,:, �  

  d r i= −  

  :�P ��-��  
n

sin c
n

= <2

1

1   

 :��	�� � ' �� � � �&� -  sin C
n

=
1

  -d C= −90 [��X��  

  

�j�U V	N��� 

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



www.physics4physics.com

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



 25 

:
�	�� � ��� ��� ����  

1- :��	  

1(         W F.d F.dcos= = θ  

2(    
x y

x x y y

x y

F F i F j
W F d F d

d d i d j

= + 
→ = +

= + 

  

2- :��
� ����� ��	  

1( 
F

W F.d=  

2( 
kf k k

W f .d mgd

( )Vt ��������� ���	�� 

↓
= − = −µ

  

3( N mgW , W= =0 0  

3-  :���� ������� ��	  

1(  
F

W Fdcos= α  

  

2( 
kf kW (mg Fsin )d= −µ ± α  

  

3( N mgW , W= =0 0  

4- .�"� �#$ ��
� %���& �& '(� )*	 ����� ��	  

5-    :�"� �+,� &��
 �& � �#�� &�-$ �& %.� ��	mgW mgh= ±  

6-   :��0��"1 �2�	 )*	 ����� ��	  

1(         
T

: W m(g a)h= +&�-$  

2(        
T

W m(g a)h= − −&��
 :  

7-   :�45"� %67 �8�� �& %.� ��	

V

W mgh

ρ
↑

=
1
2

  

8-   :����& ���" �& %.� ��	W mgh= −
1
2

  

9-  �& %.� ��	:;���5"� <� %&�	 %�=>��  

  W mg(h h )= ± −2 1

1
2

  

  

10- @�7 AB" ��� %.� ��	:��&  

    

W mgh mgx sin= − = − α  

  

  

11-  � �����) ��5��0��D�� ��������� � ����0� ����7 ;��2 %.� ������� ����	 (*

 �F502 (G��B$�&��6�.  

12-  &�6-H �5I� %.� ��	n 2 J67 J6�K L� ��� M�5	 �� �N1 &6O:67�  

    
n(n )

W mgh
−

= −
1

2
  

h M�5	 �� ���4P :    mM�5	 �� Q�N :  

13-  1( 
M

W mgR sin= α  

2( 
B

(Max)W mgR=  

3( 
D

W mgR sin= β      

4( 
M

V gR sin= α2    5( 
B

(max)V gR= 2  

6( 
D

V gR sin= β2  

  

14-  ��&�R� ��. AB"F d− .�"� ��	 �2��2  

   
T

W W W W= + +1 2 3  

  

  

  

15- ;�SI :�*+�N �>��� � ��	 �  

  W k k k

������	 Q�RH T�RU� 
↓

= ∆ = − 0  

(W W ...) m(V V ) (P P )
m

����VO W��#� �2 
↓

+ + = − = −2 2 2 2
1 2 0 0

1 1
2 2

  

16- ) :&�7 M�H�D L0N J�=��=0 (M��  

  W m(V V ) , V V= − <2 2
0 0

1
2

  

W ' (X
� �&) ��50��D�� ������� ��	 : T�RU�  AB�")%.� � ��50��D�� ������� ��	

(��6+�7  

17-  �� Y��) :%��H
J

s
(  

1( 
W

P
t

=  2( P FV= ������� �	�� �& %��H  

3( 
V V

P F FV
+

= =0

2
��62�57 �	�� �& %��H  

4 ( F J��7 ;2�� �"62 ��. �:6�1  

  
k

F mg ma→ − µ =X
�  

k
F mgsin mgcos ma→ ± α − µ α =��6+�7  

18- :��*21 %��H      
mgh

P
t

=  

19- )H1 ZRD ��H�� %��H:���*�  
mV

P
t

=
21

2
  

20- M1 ;	 [�2��H %��H �� ���� ���N � 6����K :6�	  

mgh mV

P
t

−
=

21
2  

21- :)�21 ��H�� �� ���\�N %��H  
mgh

P
t

=  

22- :Q�0N� %&�2 ]�2 �& J&.�2    
mgh

Ra
P.t

=  

23- ;2^�N ��0��5D (_8� :��0��5D �>���:��  

  

1(  :&�-$u mg h∆ = + ∆  

2(  :&��
u mg h∆ = − ∆  

  

3( ) �"� %.� ��	 �#�� �2��2 ��0��5D �>��� Y����`Hmgu W∆ = − 6���� ;2 � (

.&��6� �F502 ��� � G��B$� ������� ;2 %1  

L��& �� 

L�*�2 

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



 26 

:(��
) ���0*	 ��0��5D (M  

4 (  

    

  

  :&�7 J6�*	 �=�
A B

u , u kx u= = → ∆ >21
0 0

2
  

 .� �=�B  ;2A   :&�7 J6��&�=.�2
B A

u kx ,u u= = → ∆ <21
0 0

2
  

  .�B  ;2C  :
B C

u kx ,u kd u= = → ∆ <2 21 1
0

2 2
  

 ����5:   
mg

L
k

∆ =  

mg
h L

k
= ∆ =

2
2�=6�*	 �,	�6�  

u k( L)= ∆ 21
2

a&�-H  

u k( L)= ∆ 21
2

2
�,	�6�  

u

u

�,	�6���� 

a&���-H 
= 4  

  

24- :�*+�N �>���  

1(             
P

k mV PV
m

= = =
2

21 1
2 2 2

  

2( :6��	 �	�� ���0� �O�" �2 L0N �& �=�  
k m

k m
=2 2

1 1

  

3 ( ;���H �2 L0N �& �=�      ������ �& ��b�1 ��2 ��� 6���	 �	�� ���0� ���

:&�7 &��� ���0� %��. �& �& ���0�    
k m

k m
=2 1

1 2

  

25- :������� �>��� �F50��D  

1(  :67�+� G��B$� � ��� �cB" �& �=�  

E E (u k ) (u k )= ⇒ + = +1 2 1 1 2 2  

2( :67�2 G��B$� � ��� �cB" �& �=�  

   62 ��	
kf

(u k ) (u k )

E E W
↓ ↓
+ +

− =

2 2 1 1

2 1  

  

  

  

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



 54

:
��� ��� ����  

1- ���	) ��
���- Pa  ��
N

m2:(  

 ��� ���� �� ���� ����� ����	  

F
P

A
=  

2-    : ��!�" ��
�  

mg
P

A
=    

 :#�!$ �� %�! ��
�    
mg

P
A &''��( �'') ��� 

=
→4

  

  :&	��*�� +,��*-! ./0! +./0! ��
�        P gh= ρ  

  � ����1 ��1 &�)A (.����	 34*-�  

 
max

P  �
min

P,��*-! ./0! :  

 :5�"
max min

min max

mg mg
P , P

A A
= =  

  

  

 ���6�7 ��� ��� ��
� :
mgcos

P
A

α
=  

3- : �/��! ����	 � ��
�  

****P gh= ρ   

 F P.A ghA= = ρ       :;  

F ghA= ρ
1
2

    &	��A.<�� =��! ��*>! &; &	�� $� ����?! ��� :  

F g(h h )A= ρ +1 2  

4- 
� :��-	��@ A��� =��! ��    P (g a)h= ρ ±  

��*�� �B� :�7�� ��-	��@ <;�� �a >0��/C  

 :�7�� ��-	��@ <;�� ��D*	� �B�a <0E�?�  

  :�F; <;�� <��G <��� �� ��-	��@ �B�a =0  

5- :�)���� ,��6H  

1  (cm m−× →2 4 210    2 (cm m−× →3 6 310  

3 (cm lit−× →3 310    4 (lit m−× →3 310  

5 (
gr kg

cm m
× →3

3 310  

6- :=��! #*��; �� A��%�� �G� �� ��
� J)�; �� J��%��  

    
W

P
A

∆
∆ =     AK�L�� :  

7-  K�L :;P P∆ = ∆ K�L ��  

AW F

A A1 2 :'';   � �  

∆
=  

8-  3/��! $� 36/0! A��� �B� �( �� ./0! ��/�� OP� � �7��n :Q�F; �����  

    :�F0	 ���RH =��! ���?! �B�F PA<'''��G =  �
mg

P
n An

↑ =2 2

1
  

A��) $� �( �� K�L ������ �B� :Q�F; =��!  

n n n

P gh , F ghA gV↑ ↑ ↑= ρ = ρ = ρ
3

  

 9-  :���
� T��/!h h′ ′ρ = ρ  ����	 $��	 ���� ,��6H (*  

10- K��/!3V�4W #��H :�)  

1 (/ / ( / )→ =0 8 13 6 17 0 8  2 (/ / ( / )→ =0 9 13 5 15 0 9  

3 (/ / ( / )→ =3 4 13 6 4 3 4  4 (/ / ( / )→ =6 8 13 6 2 6 8  

11- :��
� ��)���� ,��6H  

1 (atm cmHg× →76    2 (atm Pa× →510  

3 (cmHg pa1360× =      

12-  :,; ��
�  

 Pa :
T

P P gh= + ρ0  

cmHg :
cmHgTP P h= +0(�7�� ���")  

: cmHg :
cmHgT

h h

P P h
↓

′ ′ρ =ρ

′= +0�")(�7�6	 ��  

     
B A

A B A

P P

P P P

≠

< <

2

2
  

 ��
� �B�P1  ��2 :Q�F; �����  

T

T T T

T

P P P P
P P P

P P P P

= + +
′→ > >

′ = + +
0 1 2

0 1 2

2
2

  

31-  &W���� $� 3?�� &W �� ��
�n   :A@ ��� �����h (n )= −10 1  

14- &V�V �� 3X; ��Y &� ��)u #���( �� ��
� ,07�� #��H   A�'-0� Z�*'
! �

:<��      

M N
P P P gh P P gh′= → + ρ = +0 1 1 2 2  

  

15- [*
H���" ��)(&V�V A���� ��
� =&V�V ��H ��
�) :��  

            (Pa)P P gh′= + ρ0    

        (�7�� ���")(cmHg)P P h′= +0  

�7�6	 ���")-h h′ ′ρ = ρ((cmHg)P P h′ ′= +0  

 

  ��� �� ]�^H�� K_*`�(Pa)P P gh′ = + ρ →0  

  

[*
H � &V�V �� =��!  

(�7�� ���")(cmHg)P P h′ = +0  

�7�6	 ���")-h h′ ′ρ = ρ ((cmHg)P P h′ ′= +0  

 [*
H 5��H �����" ��)3! &V�V &*-� &H �� ���� ���	 ��:��7  

  

(m )

N (Pa)

F P . A

a�''6>! 

↑

↓ ↓
′ ′=

2

  

  

  

  

  

P↓ 0

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



 55

16- :#�b�! &V�V  

         
.����	 34*-� ��) ��
� &� &V�V A��� =��! ]�^H��  

 .<�� QD! c��1 &0X� +����	 ���G�H =��! ]�^H�� ���?! �� &V�V T�Y  

T�0V�! #�� 3B�F6-W ����	 �� =��! #*�� d�� .6� &V�V ���" � e@ ��)

3! &V�V&V�V �� e@ 3	�!$ �H � ��7 3! d�� ��;f! 3B�F6-W ����	 &; ���

.��7 ����� &V�V �� =��! A$� ��  

17- :E�Xg! 3V�4W  

  
m m ... P V P V ...

P
V V ... V V ...

+ + + +
= =

+ + + +
1 2 1 1 2 2

1 2 1 2

E�Xg!  

18- :3�@ &F4F!  

1 (
A R D

F f ( ) f ( ) f ( )
a r a

= = =2 2  

2 (nd h D H,n V V= ∆ = ∆2 2  

3 (
H d a f

h D A F
= = =

2

2  

  

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



 60

  

:
�� � ��	� ��� ����  

1- :��	  

T , T= θ + ∆ = ∆θ273  

2-  :(�
�) ����  

  Q mc C= ∆θ = ∆θ  

cal J

gr c kg c
× →4200

� �

  

 
J J

gr c kg c
× →1000

� �

  

kJ J

kg c gr c� �

∼       

3- �� 
 ��� �� ��� 
	:��	  

 :���	 ������ ��� !� "� #$ �% �&!' (��	  

Q mc Q C Q C
)***$�+ 

↑ ↑= ∆θ → ∝ → ∼  

 .��-. ��� !� "� #$ ��� Q mc C= ∆θ⇒ ∆θ ↑ ↓∼(
���  

4- #0�1
 2�34 = �	���� (
Q

P
t

=  

�	�� 6��� "� �$ ����� ��� 7089� (��  : !3*;P      �*$ 2�*�� 
 �	3*$ )*$�+

mc∆θ .#<1�-8�     Q mc= ∆θ =��>� ��  �?� (����  

          
mc

Ra
P.t

∆θ
=  

5- :A� ��� %	 � ; #B	�<� (����           
A. t.

Q k
L

∆ ∆θ
=    

 k  ��� =� -!�1% :
J

( )
m.s.k

       L ��� �3C :  

6- �8�B �� (* E' ���30�. "� �	�F� E' .)1�  

7- :�	�F4 (��	  

   e eQ Q m c ( ) m c ( )	�**1 ��**� 
= → θ − θ = θ − θ1 1 1 2 2 2  

8-    

  

  

  

  

f VQ mc mL mc mL mc( )
↓

= θ + + θ + + θ −1 1 2 2 2

100

100  

9- ��	 %�	3J!- :����  

  

=����� )���K
Q

tg Cα = = →
θ

  

  

  

  

10- :E' 
 L� �	�F4  

� )1 $ 
% L� (���� %� M�==� #���M� E' %
� N. �$ 
 ��%��    O*�� #*$ #*. ��-.

=� =����'%
� %�.!!���  

  
f

Q mc mL

Q mc( )

L**� 

E' %
� 

= ∆θ +


= θ −

1

0
  

E' %
�Q Q> :L�
e

θ =0 L� �� =J. 
=� E
Q ��.	3;  

 E'← θ2 �?R E'→ �?R L�→  L�−θ1  

(E')F
mc m L mc

#**S�� E
Q #**. =**9� 
↓

′′θ + = θ1 2  

 E' %
�Q Q= :L�
e

θ =0 L� ��J4 
=� E
Q ��.	3;  

  E' %
�Q Q<L� ��J4 :L�=� E
Q ��(��	 
 	3; .�?R (T�$ �	�F4  

  
e

Q Q

(m m )c

E' %
� L**� 

E' 

−
θ =

′+
  

 m  L� ���−θ1 =� L� �&$' �� =J. :�?R E' �� �U �981� %	  L*� ��� #$ 
 	 -$

=� #��V�.	3;      Fmc m L
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Q ��:	3;  

 m m
θ

′′← =
80

 %� M�E
Q L�� ;  
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1

100A����Y4  R%	  

14-  c α β
3

3
2

∼ ∼  

15- #B30� 
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V V (a c)∆ = − ∆θ1(���K  

17- :E' =B	�b��c X��<!�   �4T�$C
 �**. =B�**de 

 	��� �]^ 
→4� 	�**�� =B�**de 

 �. �]^  
→0  

  

CHANNEL : @TEKNIK_KADE

CHANNEL : @TEKNIK_KADE



 61

  

  

18- N�3$- ��) :A3�%��(��	  

 P V P V=1 1 2 2  
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