
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 نام درس  موضوع صفحۀ کتاب درسی

16تا  1 1  درس  2 عرب ی   

27تا  15 ، تا ابتدای گرامر 1  درس  2انگلیسی    

16تا  1  تا ابتدای خطوط  ، 1فصل  
2 فی زیک میدان الکتریکی   

22تا  1 2 شناسیزیست 2فصل  1، تا پایان گفتار 2و  1فصل    

26تا  9 ، تا ابتدای سری  2و  1فصل    
شناسیزمی ن واکنش ب وون   
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1- ......... :e�*�Dm�2.(    2- .......... :D��4��l(    3- ......... :d<��[.(  
:���� 1- tC,�N-=0�    2- �zU{#0�      3- 3|�4}0�  

�()�: *+�   ��(�&02.(�
�	�� »�%��«  e�2�@;. +��,&02.( F»�!����« �"D�T�.( 
��� :  
g.(( �':�! ��( n?�
  � �* �>�
:.(/�!��0"#��� .� !��%�( � ;�  

d( � � �NC	!�e�:  ��3
�.(�!����1��$ h( �V��!?�2.  
:����  �=2� ~	���G»$+��« ��W�)�� ((»�-#.$' « x,��8 ,	 �� J��»Z «	�f
 G� 
	���G � 	6�»-�1�G�« G ,6��	)�  �=2� ((
 	»-W"-��« �) ��
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 ����� �� �	
��
 �����	�� 6 ��� .���� ����� �
�	��� ��

�
� �	� ��  	!"�� �	#$� �%	& '� ����� (�� )	*+ ,#(� -( �� �

����� �-( '��� � ���./ '� �	�*�� �� 
��	 ��/�0 1+ 23��.  

♦ ���� �	
��
 �-( '� �-( 4$�":  

���  space ���� 	
����
�  written 


������ ���� �������  meet the needs of �
�
� 	����� ��  available  
���  century �
����  deaf  

 !�
" 	#$%�& ��  by means of ����� ����  sign language  
'(���  society ���� ������ )��"��  communicate  
�%���
"  ability *�����+  parking lot  

���,-� 	�.%/��  physical ���� 0
��1  turn off  
���2  mental �34� ���� 	�3��� ���  keep off  

��
" 	5�3�  power 6,7  grass  
5��8�  skill ������ 9���  storybook  

��
� 5��:�� 	���� ;��  vary <4=<����%� �� ��>=�  surfing the net 

�?%3,� 	�?%3.%  each other ����1 (���)  foreigner 

���� B�.4"  make up �� ��CD  besides 

��3E� 	��/��  amount 
���� ����  mother tongue 

<�(,�  population '��F"  experience  
�GD 	 HC1��#IJ�  despite K�EGL� 	K�(L�  absolutely  

'� ���� '�
"  take notice of M�G� 	���� �
& '�  fluently  
)��"�� 
������  communication I%
?� '�����N  to be honest  

���:� 	
���:=  spoken '�.�  point  
$%�& ��  through ���%� ��C�� 
�
8,� 
�,�� � �3N  IRIB  

'��
�����  Oceania ���� ����/��  host  

��& '� OP��  interestingly ��������  high school  

��=�� 	�3���=��%  learner ���� 5
D�  invite  
��J� 	�3���  beginning �3� Q��� 	���� Q���  begin  

�3�  grow '-�R�  institute  
0����� 	3�,����  valuable 
F4���  university student 

'G���  means ��1 ��4���  broadcast 

�
1  own '�S�� 	'EL��  region 

M+ 	6%������  therefore ����  continent 

<-�� I8�  no matter 6���� �
��  exist  
I� 	H�������(�  synonym ��
�  native  

/%� 	T7
� ���-�  tiny ��
� ��U��  range 

'���V��
1  fortunately ��3��&�+ 	9
�W�  popular 

'���V��
1  luckily 3N��  percent 

 �"
��%� 3S  largely ���� �
X"   imagine 
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♦ ���/6 6�"	7� 8��:  

Babak Saberian is a translator who works for IRIB. Today, he is hosting Meysam in his office. Meysam is a 

high school student. He is interviewing Mr. Saberian for his school project. 

���N T���%�� %T ��� '� <�� I����
 � � �3N��,
 �
8,�
 �C��� �%��� � ����3��� 0���� �� ����� �� .����/ ��IZ � .<���IZ [����
�� 
��������� ��� �� .<��
 \��+] '��3�0� �� 
��� ���N%�� � '�S�X��3��.  

Meysam: Thank you Mr. Saberian for inviting me to your office. 

����: �
�,� ���
 ���N%�� ��� 5
D� ��"���� '� ��� '�%3.  

Mr. Saberian: You’re welcome! 

	
�� 
�	���	: � [��
1�I��!  

Meysam: I heard you know three languages. Is that right? 

����: �� 6��_3 �-� 3G� ���� '� �,��3`<�� <��� .  

Mr. Saberian: Well, actually four languages. 

	
�� 
�	���	: .���� ��87 a��� �� 	O1  

Meysam: Four! Really?! What languages do you know? 

����: ���� '7 !`�(��� !�"��87�%�� �-� 3G��`3  

Mr. Saberian: Besides my mother tongue, Persian, I know English, French and Russian well. 

	
�� 
�	���	: ���� ���� �� ��CD 6�
_� �����	 G?���-�	 
-����
 ��� �� .I�-� 3G� 9
1 ��  

Meysam: Interesting! And when did you learn them? 

����: ���� '7 � !<�� OP��� ���� �� %�� ���=�`3  

Mr. Saberian: I began learning English at school when I was thirteen. Then I began learning French in a 

language institute when I was fifteen. And I learned Russian when I was a university student in Moscow. 

	
�� 
�	���	: � �� 6����/ ?P���  '� Q��� '��3� ��%=����
 G?�� �����-� ?P�� ��/��+ �� Mb� ._����  '� Q���%=����
 ��� �� '-���� �
%T ���� � ._��� ���� '-�R��  _�
� 
F4��� 
.-� �� '� ��������  ��%�� .I���=  

Meysam: Can you use all of them fluently? 

����: �%� �����
"3 ,� ��c ���� ���� �
& '� �� ���:����`3  

Mr. Saberian: I know all of them well, but I use English more. 

	
�� 
�	���	: ,� 6�c ���� �� ��
1 '� ��	I��� � ������4 G?�� ���-� � ���:����I��.  

Meysam: OK. Do you think language learning should start as early as possible? 

����: -���� � .Od1%� � �.�����3 %=����
 �� ����%3 `�
� Q��� ��� ��.�� 3S �"  

Mr. Saberian: My experience says interest and hard work are really more important than age. 

	
�� 
�	���	: ��F"c � 6��%
=3 <V� � '�CD��
� I8� K�(����" �� 6� 3��-�.  

Meysam: Hmm… that’s an important point. May I know what your favorite language is? English, French, 

or Russian? 

����: � ... _��%6 �.�c ,8�� � .<��%� ��I��
" �CD ��
� ���� I��3�c 7 �,��`<- G?���-�	 
-����
 %� ����`  

Mr. Saberian: To be honest, I enjoy using them all, but my favorite language is absolutely my mother tongue! 

	
�� 
�	���	: I%
?� '�����N �� ',� �� ���:��� �� 6��� 5>P ��	_�� ���� ���� K�(L� 6� '�CD ��
� ���� ���
 !<�� 6�  

♦ ���/6 8�� 0*�:  

Language is a system of communication. It uses written and spoken forms. People use language to 

communicate with each other in a society. They exchange knowledge, beliefs, wishes, and feelings through 

it. 
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���� ��I�- ������
  �� .<�� )��"�� (����)B.� ����
 ����
�
 ���:= �
 � ���:����3��� ���:��� ���� �� _��� .�3��� � '(��� �� �" �%3.%�? 
�� .3��� ������ )��"���& �� ��%$ � e���" �� 5���-S� � ������ 	������ 	[��� (����) ���3���.  

Languages vary greatly from region to region. They are so different that a person may not understand the 

language of someone from another region, country or continent. It is not surprising to hear that today about 

7000 languages exist in the world. There are more than 2000 languages in Africa, 1000 in the Americas, more 

than 2250 in Asia, about 230 in Europe, and more than 1300 in Oceania. 

������  ��%T EL�� '� 'EL��c �%�? 1�G� � ;���3����� .�� �� <�� 6.,� '� 3��-� 5��:�� �3�%T  ���� fV�%T � �:�� %T EL�� �
4� 	'
%� ���] �%�? �� .3�.� g�� ��
 � OF("�<- 
�4� '�%I  ��3S ������7000 �� �� ������ ��� �� .3���� �
��%�E ��[  ��2000  	���� �����%�. 

1000 �� �� 	������ ��[  ��2250  ��3S �+��� �� 	����230 �� �� � 	������
���' ��[  ��1300 .3���� �
�� ����  

Native speakers of these languages range in number from very large, with hundreds of millions of speakers, 

to very small, with fewer than 10 speakers. The most popular language in the world is Chinese. More than 

one billion people in the world speak Chinese. Interestingly, English has fewer native speakers than Chinese, 

but there are about one billion learners of English all around the world. They learn English as an international 

language. 


=%[����
 �
�� �%6 ����1 �� ���3�� �n� �� ���G� �%	�� � ��3N ���G��
 
=%[	�� 1 �"�G� I� �� 	I� �� �"10 
=%[�� 9
�W� .3��-� 5��:���"%6 
�������+)�"%6�� ���� (�� 7��� � .<���[  ��%T ��G���� �� �� �:��� 7��� � <�WN�3���G?�� ���� '� <�� OP�� .�-� 
=%[����
 �
�� 

�I
�" 7 ���� '� <�-����  ��3S ��� 	����%T ��G���� =�����  �-�G?�� ������ ���"�� ���� �� .3���� �
��G?�� ���-�  ��
�D '� ��%T  ����
��6GG,P�� %�� ��=�3��.  

About fifty percent of the world’s languages have fewer than 5000 speakers. In the beginning of the twenty-

first century, 204 languages had fewer than 10 speakers and 344 languages had between 10 and 99 speakers. 

The 548 languages with fewer than 99 speakers make up nearly 8 percent of the world’s languages. We call 

them ‘endangered languages’. As the speakers of such languages grow old and die, their languages will die, 

too. 

��3S ���� �� 3N�� ��F�+��
 ���� I� �� �"5000 
=%[�� �3��� �� .3����
 � ����<- � %	I. 204 I� ���� �� �"10 
=%[��  �344 � �����6 
10  �"99 
=%[��  .3�����548 I� �� ���� �� �"99 
=%[��  ��3S8 ���� 3N����
 ���� .4" ���B ��3����� �� . �� ��»������
 ��  s�(�

�L1 «������I
= '� �
L��,� .%[����
 �7�6 �������% +�� ��3�
� � ����	3�� ������%��4 ��/ ����3��.  

All languages are really valuable, despite their differences. Every language is an amazing means of 

communication that meets the needs of its own speakers. It is impossible to imagine the world without 

language. Therefore, we should respect all languages, no matter how different they are and how many 

speakers they have. 

,�c ����GD ���IJ� 5��:"%������ �� .3��-� 0��� �� K�(��� ��4� %T ���Gc &��"��� <:?�?���/ � '� <�������
 
=%[����%[ ����� �� ��
��3��J .�� �� '� <�� 6.,��� �� �
X" ���� ��3� ���I������ .%	6 �� ��%3 ,� '�c ������>?� _���S� ��%	I � I8��<- �� '�� �3E7 ��:�5�� 


= 3�7 � 3��-�%[�� .3����  

  

 ��	�� ���
�1403: �� �	 !�� �" #$"� %$	&�'.  

Zahra speaks quite …………….., but she’s weak at grammar . 

a) fluently  b) orally  c) fortunately  d) absolutely 

:%$	&  c�%/=a  

� <�WN ���� �����3��	 (u ����= �� ����v .<��  

aG� 	���� (�M    b��:� �
& '� (�    c'���V��
1 (    dK�(L� (   
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�* + ��"�'� 	�� �,�-���  ���
�1403:  

+��� ./01 23$ 4'�5� 6,7 #
� 	� �8,� 9�	: ;� + � <�� "� 4=�=> ��-,��) 	� �" @�A�True 	� �" BCD ./01 E (

)False.'��	0� G H� (  

1) Besides his mother tongue, Mr. Saberian learnt four other languages. a) True      b) False 

2) He started learning English at school at the age of thirty.   a) True      b) False 

3) He began learning Russian when he was a university student.  a) True      b) False 

4) He learned Persian first, and then English, French, and Russian.  a) True      b) False 

:%$	& �� '� �=�%B "
N� ,P�.� [V�c  ���1 �� 0
=�	3 �����
"3 �� 9�V��� �� <��� w��+�3.  
  

www.konkur.in

Telegram: @konkur_in



  

 10  

06/08/1403  	
��
2  
 �

��
��

2
 

�
�� 

:�
�

�
 

 � 
��

��
�

��
��

���
 	

� 
��

 
 :!

"#
$%

1 
 "&

16
 

  

    

  
5/4  ��5  �� 	
��20  ��� �� 	�����
� ����� 	
��1 �� ������ �� � � �!"# �!�5/2  ��3  %!
&� '&(�)� ! �*�+� �� �� ,
��

 ! (./�� ����0) �23
�2/�.��5 6
7� 8�9  �23
�2/� ��"&�  

♦ �:;3!:��= %�(  

:��� �	
���
 ��� (��� .��� ���� 	
��
 ������ �� �������� 	����� ��� 	��� ��� 
  

� �
 !"��
 ���� #$� %� #$� �� &� �'�( ��� 
 ���)* ���
 ��� �� 	����* �� )+��( ,��
� �-��.��.  

:��� ���� ���
���� ��� (�  	��+�� ��� &� ����� /�0
 #$� �). �)��1
 �������� ��� ������e .���  

e / C

q ne

− = ×


= ±

191 6 10  

♦ :>�+?� ��
� �����= @!�  

1 (:A/�� @!�  

1-     #$� 
� ��661���� %7��8 %�( �� %� ��+�6�98 %*�6. �� :��
 )�*�
 #� %� #6$� 
� :��
 ��� ��
�
 ������.)*�.  

2-  #$� 
� %; 	��� ��*�
 �)+8 :��
 ��� �� <=�>
,? @�� %� )��;.���� ���$� ��  

3- �
 !"��
 ���� #$� %� ��$� &� ,
����� A:��
 B����.��.  

4- �
 �66�� &� ,
����� %; ��66$��
 ,
����� %; ��66$� 
 ��C
 ��� 	���� )�� �D�
 ��� 	���� ��+-
�
.��.  

5- 
 
 �D�
 ��� ��)"
 �������� ��� ���$��8 ,�*�E �� ���.��� ����� #$� 
� ��C
 ��� ��)"  

6- %�
� F
)� &� #66$� 
� ��� G++H( 	����
 ���D�66�� 
�    �661��
 %�+66$������ 	�66� ,? %� %; ��66.
�
 (�����������().)���-  

7-   ,
����� A���6
 
� :��6
 ��� �� ���
 %� A	�666� �� �(K�� L��
 &� �6�G+��8 %; 	��
 ���� ���E �( 
 )*
�
 	�� 	K�� %; ��$�G+��8 #$� 
 ��C
 ��� 	���� ����
 �D�
 ��� 	���� �(.��.  

8- %�%1+. �=+
 �-� F�C
 ��M:#+�� :��
 ,�$*� ���8 �� �� 	� 

��C
 	�'�*�  
%1+.  

,�$*� ���8  
�D�
 	�'�*�  

�
 ��C
 ��� 	���� %1+.�
 �D�
 ��� 	���� ,�$*� ���8 
 ��..��.  
%1+. �=+
 �-� ,�$*� 	�
 �� �� 	�:#+�� :��
  

��C
 	�'�*�  
,�$*� 	�
  

%1+.  
�D�
 	�'�*�  

�
 ��C
 ��� 	���� ,�$*� 	�
�
 �D�
 ��� 	���� %1+. 
 ��..��.  

9- �
 ��; %� �*����* B�$�� ,��;������ 	��� OK��H
 P
� G��.�
�  

 ����� �
��� 
!�� " #  

($� 
!���%� &)  

" # (%)� "�*
��  

,�$*� 	�
  
    %1+.  

,�=��*  
#18  

%��- 	�
  
/�Q�  
#1����  

B�+�+
��?  
,�$*� ���8  

RS�;  
/�7  

,��; �7��8  
���';  

��"* AT*��  
�=8 A�+��98G=+(�  
�+��K  
,�=D(  

" # �+,� "�*
��  
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2 ( @!��B/�:  

� :�-�� ./� �� ���#� 0�1 $� �� �������  

1- 
+=� �*����*�� 
 ������ :��
 ��; %� ����;+#(<�� !�.) .  

2- 
+=�   ��* �*�6�� #6$� %� �� �������� 
��;+#. �� ���� A�*��� #$� A�"�� ���	 �"�� ����� D�
 
 ��C
� 
���.��* :>� .���( � %� #$

+%= ����	 
 �� B�����* ���+%= �(�
� 
�G 
 %� ��$* #$� :>�+%= ����	 
 �� B���� ���+%= 
���.(/ !�.) .  

3-  
 @�� �1�*� �� �� �*��� #6$���;+# ��H� �+G 
& 
 #$�+G 
 ���E�� F�U(���;+A# �����	 
 �� B����+%= 
& %�+G 
 !"��
�A)*�. 
(V !�.)  

4- 
 ��0W ��+A%= 
 XYE �� F�U(���;+#(Z !�.) .  

5- 
+%= 
 �
� ����;+#([ !�.) .  

  

   
  � ���� ���� ���	� 
�� 
��� � �� ������� ������ � ���������� .  

� :�-�� ./� �� ���#� 0�1 /� �� � ������ 

%� & !W��
�� �; �E�+):  

  
  

)�8 ,�*�E �� ������$� D�
 
 ��C
 ��� ��)"
 A����  �). �"���,�$� .���(  

  

�(��= C�B/� @!� ��% �) 
:�B/� �= >�D�(��&�E/� �= (&� �F� �� �=G�?3H
�3. � �= �I+� �?&�E � ��
0�:&�
 �(��= !% >�D�(  
:�B/� �=


��!� �=3. � �B�D� 	
� �J�� �� �= 	
� 8���� �= .��5&. /� �=&� �(��= �=G�?% �? 
  
:�B/� �= >�D�(��% 0�= ���� ��"D��� ��� .

�(��=% �� �= 
:�B/� �= >�D�(&. � �B�D��"��5.  

3 (K��� @!�:  

�� ��G  AP
���   
 \��( ��� ,
)� #6$� %� �� ������ #6$����+#� �� .�G ��)"
 ���W	 ����� ��� &����  %� \��( !]
 
 %Y"* �� ������ #$�

 !"��
 ��� ,
)� #$����..  
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 %�(��= �= �=�L� ! ��� � '+? !� 
:�q1  !q2 �� �3�M� ��= C'&(� K��� 'M= ��:"5 "(��� �(  

q q
q q

+′ ′= = 1 2
1 2 2

  

♦ :N�2 !
�2/�  

1- %=+�
.��� #$� ,��� �*����* �� �*��� 
 ��� ��* 
 ,��� ������ ,��; ^>1
 	��� 	�  

2- �
 B� *� �"�� P
� �� V���
����� ,��;������.��.  

3- V��66�
����� �� %� �
��? %� ������ ��66$� �-� %E�
 _��]*� %`*��7 .��66. ����* ������ ��
  %E�
 _��]*� �-� 
 V���
����� ��� �� B���� ��� 	���� #$� ��6. ��61+� #$� A��. ���; ��

.��� V���
����� ��� ��� B�����* ��� 	����  

  

 ��� 31403: ��67 8����"  �� �9��
 �� ���:�� � ;����<��=0 
�!#/ 
!�� $<>� �� �� �? @A#� 

�B� (%)� ��� ���$ ��,��0 �C�/�<" �B� 0< �� D�!#/ 
!���$ & �����8 �� E� 9 E &�/�  

:F#�
 . ,�7+%1 ��� �� :��
 ��� ���A#1 8 ��C
 ���+�) 
�)�; 
 B���� V���
����� �� 
�a��. �* ��+%   ��� ��
Hb��� �+G �����	 %E�
 _��]*� AB������	 � V���
�����+��1 
���..  

" # (%)� "�*
��  

���8  

��6���  

0�� ��  

" # �+,� "�*
��  

♦  :./�� ����0  

 %Y"* ��� 
� G+� (��+(��6�
�����) �������� 	
�+* L&�)*�,? !c�
 de 	����� �� %; 	��
 ��� ��!c�W �� A)�;,? �-��� /�f
 ��� ��� g���
,? �=c�b X��
 �� 
 ,
��
 ��$* ��.����  

(N)

q q
F k

r

¸²¼¨#Kve#oM#ÁH#¾‰£º#ÁIÀnIM
¸U¼Ãº#Kve#oM#nIM#»j#¸ÃM#Á»oÃº

oT¶#Kve#oM#nIM#»j#¾±‚IÎ

 

  

↑ ↑
↑

↓

= 1 2
2   

1- �
 ���E ��� L&�)*� %Y��� G�� ��.�$+* #'
 ��� �
9i 
 ��+-  

2- k :�� ��� ����� ,? ����"( ��)"
 
 ��� ��+(���
����� ���� �� ����    k N.m / C= × 9 2 29 10   

%� G��; ,�*�E �Y��� &� �������� 	
�+* L&�)*��
 ����� 	
�+* �'� .)�?�
 ^>1
 ��� �
9i %� %��( �� ������.��.  

  
.��� %Hb�� AB���� �������� ��� 
� G+� �������� 	
�+* (<��  

  
.��� %�j�� AB�����* �������� ��� 
� G+� �������� 	
�+* (/  

1- F12

�

 %Y"* ��� %; ��� ��
�+* 	�q1 %Y"* ��� %� 	�q2 �
 ���
.)�;  

2- F21

�

 %Y"* ��� %; ��� ��
�+* 	�q2 %Y"* ��� �� 	�q1 �
 ���
.)�;  

3-  	��
�+* ,�(�+* B�� ,�*�E �����F21

�

  
F12

�

#� A#� A�&�)*�.)*���)�� �'� _9e �� 
 ����� 

q1 q2F21 F12

r
+ +q1 q2

F21 F12

r
+
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 ��� 31403: �H-� ���/� "�q C= µ1 4  /q C= µ2 3  76��I ��r  ��� /� J�� J�� "/ ��  K� =����� �� C 0< L�/ N2 7  =�8��

 E(#�  
� �,9 ��� /� 76��IN.m
(k )

C
= ×

2
9

2
9 10  

:F#�
   

q q
F k / r / m

r (r)

− −× × × × ×= ⇒ = ⇒ =
9 6 6

1 2
2 2

9 10 4 10 3 102 7 0 2  

  

  
"I� �=3� 3�(�2% D� �0� �EO�� ! ��=&".  

  

    

���(�23
�2/� ��= !� C'3"3� ��� %�"�=� ��+0 �� �� ��Pq1 !q2  QEO�� �� ��r ���
: ��
0 
R3"23 ��%!
&� �= �� 
R3"23 C"��

kq q
F

r
= 1 2

2 �� S�� �3 TU?."DD�  

8"� 
= VE+� .&�( %�
=A&W �7=�� .3� �� 8�9  6
P XE�Y� %�(�� 	"5 ��&= "3"? ��+0 ��&�."5�=  

♦ '(
= �2&��� �!
�2/� %�(!
&� �M�:  

%� �-�%Y"* ��� 	��)H( A������ L�j 
� 	����j &� �� �� %; ��� ����
�+* )��?�� A������ L�j �� �� �). ���
 �������� 	
�+* A#+.�� %�.�� 	� 	��

��j ���� /�+S �� �����
 ���
 ��j ,? �� A�� %; ��f�
 G�� .)�;%�%� ��� ( ��M��� �)
? ���  ��0< � ��� �*�  	��
�+*��+(����
����� 
�
.)���-  

   
1 �� �������
� ��� �� �� 
����� ��  !�"#� ���
��� ��� �� � (�%&��) "������ ��  !�"#� ���.(��(��) "�����  

  

  

2 )��*� �� � +�,� ��"� �!� �� - .	 / ���� ����� �� "��� � 01& 2	� �� - �� 3 �� "���� �� - �,	�� 4� �� ��  � ���
."� !�"#�  

  

  

�� C%�!���3 �M?	��Y/� ���
= H3 ����A
�

 �)/9� �= ��%�(i
�

 !j
�

 �E� Z��O �=x yA A i A j= +
� ��

 �� �� �� �5��xA 

! ���
= �B�� Q)/9�yA  .� � ���
= %���[ Q)/9�  

���
= �:�F= �3 	��"�� 
:� C.&D\�(A
�

 �� ��5 8�9 :�5�� ����x yA A A= +2 2  

 �� "������ O�P  � ���/ "/ �� ��� �Q���F i j= − +5 12
� ��

 ��=�8��  

�� B�� �� �? OL���� (� =�� � 0#� �� ��P J��  � ���/ "/ �� ��� � (���.���/? (#�  
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 (<��  

  

 (/) )W�
SI( ( ) ( )= − + =2 25 12 13  ����� �&�)*�F   

♦ '( %�(���
= "D3�
=�� ��:  

 ����� 
�(*1 S>3A
�

 
B
�

    ����� 
�0<(*1A
�

 
B
�

  

  

o��� ����� p�'� �� )��?���
 �(  :).��A B= −  )��?�� �&�)*�A  
B A B= +  )��?�� �&�)*�A  
B 

 �
I K �� C (#�� T3 "/�  �L �!8 U��H� ��� �#�� / ���) ��� �� ��/ �� OL���� 0����1) �� (3�� ���/ ( �� � �,�

F / N−= × 3
13 2 5 10 ) ��� �� ��/ �� O�L��� /2) �� (3�� ���/ ( �� � �,�F N−= × 3

23 9 10 ����� �� ���/ V��3 "/ �� .�8��q3 

.��,� �%#�W� ��  

  

 
��� ,�7q1 
q3 #��
 @8 A)��$� B�*#+*��q1Aq3 ��� G+�`�� A���; Xb� ��q2 
q3 #��* ,�7 A)��$� B�*q2Aq3  /R� ��

�
�
 @8 A)��;�� ���
 	��
�+* ,��(q3 :��� :���* ��& !�. %� ��  

  
#� 	
�+* 
� )��?�� @q��
 #� �'� _9e �� %; �����:#���� A#+�; /�$W )��� �� )�.��  

 TF ( ) ( / ) / N− − −= × − × = ×3 3 39 10 2 5 10 6 5 10 �� ���
 	��
�+* )��?��)q3(   

o��� 	
�+* �'� �� �+* ,? �'� 
�((F )23 :��� r7 _�M %� ���� ��� &� ��H�  

TF ( / )N i−= − × 36 5 10
��

   

  

 ��� 31393:  	����� �� ������ ��j %� A��& !�. s��Y
��������q C= + µ1 4 
q C= + µ2 9 
q C= + µ3 1 %Y"* �� 	��A AB  


C �). ������� �� ���
 �������� 	
�+* .)*�q3 .)+�; %���]
 ��  

Nm
(k ,AB BC cm)

C
= × = =

2
9

29 10 10   

:F#�
 	����� &� �� �� %; ����
�+* 	�)���q1 
q2 ��� %�q3 %��
 ���
 %*�-�)� ��M%� �� )��; !c� &� ���D��� �� @q� 
 ���
? ���
�
 %���]
 �� 
�+* 
� ,? )��?�� A�'* #���:#+�;  

k q q
F / N

r ( )

k q q
F / N

r ( )

( )

(

¾•ÎHj

¾•ÎHj)

− −

−

− −

−

× × × × ×= = =
×

× × × × ×= = =
×

13

23

9 6 6
1 3

13 2 2 2

9 6 6
2 3

23 2 2 2

9 10 4 10 1 10 3 6
10 10

9 10 9 10 1 10 8 1
10 10

   

A
B

A
B

A
B

A B

4m 2m

1 + +-
3 2

q1+ +-
q3 q2

F 3
23

3
13

F =y 12

F =x 5

F

q1
q3 q2

A B C

q1
q3 q2

A B CF23 F13
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�
 �'� _9e ����� 
� ,�7 F�W�� ���
 	��
�+* )��?�� A)�.��q3 �����TF / / / N= − =8 1 3 6 4 5 o��� 	
�+*) r7 _�M %� 
�(

F23�
 (%� 
 ).��	����� Z��cTF ( / N)i= −4 5
��

 .��� :���* !��E  

♦  '( 
= ���[ ���
= !� "D3�
=A
�

 !B
�

:  

  

A B= +2 2  L&�)*�)��?��  #� �� ���i ����� 
�A  
B   

  

 ��� 31403: ������ L�j 
�q nC=1 40 
q nC= −2 30 ����� d+]
 	
�%� 	� ��H.cm3  .)*��� ���E

��� �� ���
 ^��e 	
�+*q nC=3 20  	������� g$W �� �� ,? 
 )+�; #�� A��� XE�
 ����� �;�
 �� %; ��

���( i , j)
� �

 .)+$����Nm
(k )

C
= ×

2
9

29 10   

:F#�
   

k q q
F N

r ( )

k q q
F N

r ( )

( )

(

¾•Î

Ml ]

Hj

¾ I )

− −
−

−

− −
−

−

× × × × ×= = = ×
×

× × × × ×= = = ×
×

13

23

9 9 9
1 3 3

13 2 2 2

9 9 9
2 3 3

23 2 2 2

9 10 40 10 20 10 8 10
3 10

9 10 30 10 20 10 6 10
3 10

   

�
 @8��� �� ���
 	��
�+* )��?�� ,��(q3 %� ��:�.�* ��& Z��c  

TF ( N)i ( N) j− −= − × + ×3 38 10 6 10
� ��

   

��� �� ���
 ()��?��) ^��e 	
�+* L&�)*� AF�w� G�� �� �-� 
q3 �
 �)+��8%� ��& Z��c %� �� x�b ����� L&�)*� A).�
 ���?:#��
  

TF ( ) ( ) N− − −= − × + × =3 2 3 2 28 10 6 10 10    

♦ �23
�2/� ��"&�:  

�
 �� �� ��e ,�
��+8 	�0b �� �������� ��� �� %; ��+c�e %��
 ���
 
�+* ���� 	����� %� ,? �Y��
 %� %; )�;
 (G��; ,�*�E s�M) )�; ,�)+

�
 ��� ,? ���������� �� ,? 
 )���-E
�

  :���*�
.#+��  

  
1 �5��  � �6��� 7)� ��#� � 8��� ���� � �,��� �#� ,#5� )�"��N

( )
C

 ��."���  

  

  
2 ��� *� 9:�; �#� ,#5� )�"�� 2<�q:   

  >�q
⇓
>0  q

⇓
<0  >�  

  7�?1� 4� �� )�"�� 2<� �?1� )� @ A �� ��� *���:"���   7�?1� 4� �� )�"�� 2<� ��� B@ A ��  C� ���� �?1� *���:"���  

       

 8��	 )����� D��E + ��� *� )�"�� : 6 ��� �� � ���– �� ����.���  
  

A

B

R

E
B

+ A

B E
A

E
B

-
A

B

E
A

i

q
2

q
1

q
3

3cm

j

F
23

F
13
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3 )��*� ��� �� �#� ,#5� )�"�� G*�"�� 
��� 2-�(q )0  �!,�����"�  �q0  ���%6 �� � 01&)�"�� 2<�  � ��������.  

  

  
4  (8*�"��) �>�H�8�( *� ���� �#� ,#5� )�"����� �� ��q��:�& ��r�?��� 4�� �� �� )� *�

k q
E

r
= 2 ��.
����    

  

  

5 I�& �?��� JKA ��� *� 9:�; �#� ,#5� )�"�� �>�H�q )���� 2K�� 7)� *� ��:�& L� � �� � 
�1,�� �?��� ��� G*�"�� �� 7
.����   

  

  

6 �� I�& �,#� JKA��� *� 9:�; )�"�� ������ )��6q M��: �� �� )� *� ��:�& N�;  �
:� � 
	� 9��1�   

  

  

��� *8 1390: ������ O�P L� �8�� �!� 
!�� ����� �K�B�  �L �!8 ��q C= − µ1 7H-� ��A=
N
C

× 52 10 .(#�  

7H-� �� �� �!� 
!�� ����� ��� � (���A.��,� 0#�  

�6��I �9 �� (���� L� "�q�� �Z� �!� 
!�� �����E��8 
Nm

(k )
C

= ×
2

9
29 10   

:F#�
   

�� �������� ,�)+
 �'� @8 A��� �D�
 ��� ,�7 (<��A ��� ��� %� %; ).�� 	��M )���q :@8 A���   

  
%=c�b ,��; �)+8 F�w� �����e (/ ,�)+
 %; ��� 	�%Y"* �� ,�)+
 p<U* %Y"* ,? �� ��������A:).��  

k qE
E

r r

r r m

−

− −

× × × ×= = = ⇒ = ⇒ =

⇒ = × ⇒ = ×

5 9 6
25 5 51

2 2 2
2 2

2 2 1
2 2

2 10 9 10 1 1010 10 10
2 2

9 10 3 10

  

�=c�b �� ��H�r cm=2 30  ��� &�q �
 <U* ,�)+
.��.    

♦ '(
=:�23
�2/� ��"&� �M�  

•   �&�)*� �)��� %Y"* �� �� ��� )�7 &� !6c�W ,�)+
 	�+-)��?�� 	����
 ^>1
 �� y�"* ,? �� ����� &� B�); �� ,�)+
 �'� 
 
 #+�;
,�)+
 G�� @q��
 	�+-)��?�� �� ��:#+�;  

• ,��� A). �;j #� !�E ��$E �� %; ��M ,�)+
 ����� 
� &� !c�W )��?��E1  
E2 �� ���'* ,�]�
� 
 ���� /��; L�
)]
 �� &� �
���W:��� )���e ��& 	��  

0< ��� � /��,8�� (*1  �,8�� (*1 S>3 ��� � /�  �,8�� 0<  � ��:[ ��� � /�  

  
TE E E= +1 2  

  
TE | E E |= −2 1  

  

TE E E= +2 2
1 2  

  

q A
E

E1
E2

E
T

E1

E
T

E2

E

E

E

1

2
T

r

E

q A
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 ��= !� 
:�q1  !q2 �7B� "5�= .3� 8�9  �� ��� ! ��5 	����= �� %� �� ]/�� ��"&� �� '3�!� � ��� �7B� :��5 
)O  

 ��= !� 
:� (X/�q1  !q2 H^�� ��= �= H3�F� ! ��= !� .&= ]/�� ��"&� "D5�= >�D�(�� 
�.��5 
)O "����   

kq kq
E E

x (r x)
= ⇒ =

−
1 2

1 2 2 2
  

  

 ��= !� 
:� (Tq1  !q2  ]/�� ��"&� "D5�= >�D�(��_���  ��= !�H3�F� ! H^�� ��=�� 
�.��5 
)O "����  

kq kq
E E

x (r x)
= ⇒ =

+
1 2

1 2 2 2
  

  

  

 ��� 31403:  �!8 �� �L ? � �!� 
!�� ����� (*1 / �L���� 7H-� �� �� �,�A �� .���/? (#�N.m
(k )

C
= ×

2
9

2
9 10  

  
:F#�
 %�
� �Y��� ��; %� �� �������� ,�)+
 L&�)*��
 /�$W 
�:#+�;  

| q |
E K

r
= 2  

 ��� &� !c�W ,�)+
 �'� 
 �&�)*�q1 �
 ^>1
 ��.#+�;  

N
E

C( )

−

−
×= × × = ×
×

6
9 5

1 2 2
2 109 10 18 10

10 10
  

 ��� &� !c�W ,�)+
 �'� 
 �&�)*�q2 �
 ^>1
 ��.#+�;  

| | N
E

C( )

−

−
− ×= × × = ×

×

6
9 5

2 2 2
8 109 10 8 10

30 10
  

�'� _9e ,�)+
 
� G��#�.)*�  

  

t
N

E i i i i
C

= × − × = × =5 5 5 618 10 8 10 10 10 10
� � � ��

  

   

20cm 10cm

2 1 xA

20cm 10cm

2 1 xA E1E2

q1 q2E1E2

x
r

q1 q2E1E2

x r
+
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��� ��� �� ��� 	
��
� ��  
� 	
��
����
�� ���	
 �
�

 �� ��� � � !"�#!$
% 	
%# �	 &��'�(
�)� �)&'��( 	# .+,�
�� 

��-) ./- ���) "�0 
 " &'��( 	# �� ��� &
1�.2 �3'- #	'�)�  #�#.41403� 75/0 .#'� <#�# =
��4� #'4 �� �	 <.>"  

	
��
  ��� ��� ?�#�@) 
�	
��
 ��� ���	
 �	# A
�� � �) �0� �� � � �� ���)� 
 " &'��( 	#)� �� #	�#	'2�  	# ��

 #�#.4 &'��(1403  ��� ����� 2 � <.>"C �� #'� <+D E.2 ��25/1  	
��
 �� <.>"2 F � ��� <#'��!��,) �)#'D  	#

&'��(
�� 
 ")� �
� �
�#�.G "�0 >� ���H I	'J +D
�.  

	
��
 " ?�# ��� ����0 �� .K- 	
��
��
� ��� �1�	� �L'>M� �� !"�# 
� &��'�( &(J
4 �@/�) +"	�+" 
 " &'��( 	# �)� 

 #�#.41403 "�0  NK�5/0 .#'� <#�# =
��4� #'4 �� �	 <.>"  
  

    
�� OPQ� �# ��� ��� ��� 	
��
 	#�	
 !"�# ��� ?�L �� #	�# #'3� �3'- ��
R+� &��'�(+,�# 	�.R .S" .� 	#�H ���� �# 	
��
 

��#
T F�?
 ��U)  �� &( �
K�"� ����4
 #�.G ��!  .� ���#	�# ��>�� .G�# ���� � ���� 	# ���#
T F�?
 ��U) 3 �3'-+�  ��

�"
�F 	�#'>"�� �� �>U�	
 >�� 0V
1�� .���  

	# >�� 0V
1 ��@" ���# �# ��� ��� �� ?�# 	
��
�� #	�# #'3�:   

1-  �'-
"( I
@")� ./-�Y  0Z�� 
3�<
G &

	�
��  &(  

2- � #.@P>U�0�['$'� 
�	
�4
�� 0Z�� " �# .� ����
+,� +3 �3'-�  0�.>- ����.  

	# '$�� ?�# ��� ��� 	
��
��  A
�� H�� )�	#�@D � ���
�)� &'��( 	# ��� 	�.R <#
���� #	'� 
�)
�+".+3 �3'- .� �R ��+ 
�

"�0 >� +,"
>���/ .��� ?�L  

♦ ���4

�� ��U ��
�):  

� ����� ��	
 ��
�  ��� ���� ����
 ��
�� ���  �� �
������ ����
 ��
�  ������
 ���   !
"�#��)����
 ��
� ���%" (��'
�.  

� ���� )*��� +�%,-��  .%/ �����
�0 
���1�� ����2
 ��	
 ��
� .�����  

�  ��%�����
 �3��+
� "�4�5� �� �
6������1�5 7�� " )*8�4�5 ���� ���9.  

� 
� � +�%,- :;" �����
 ��%,-� ,�� ��/� �<6�� ���=# "�+��1 �>��� =�
"� .��, =��
3" �� 
��  

�  ��?@" ��� ������
 ��
� %A� �1�B4��5 ������  �����
 ��
� �,�A� �1�B4��5  �� +�%,-����.  

� "�����1 ���� ���� :;"��  .%/ ������
�0  �� +- �� +�%,- C��� ���  �<�� �� .%/����
�0 .�'
� 

 

♦ #.@P>U ���4

�� ��U):  

� %�
�� ���: %�
�� � D"��-�: �6 �E48 �:?
�.  C�
�����
 � =���?����3 6
�� �E48 � +- :��� ���.  :�������
 � =���?��3��  ��
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 نام درس  مسئول درس  گروه طراحی و بازنگری مسئول تایپ  

آریا ذوقی ، کاظم غلامی محمد وزی ر زاده  عرب ی   کاظم غلامی  

 انگلیسی  سعید ابراهیمی  سعید ابراهیمی  مسئول وی راستاران

 ریحانه غالب ی 

 فی زیک علی کنی  علی کنی، امی رعلی می ری 

 کاظم حاتمی، محمد شاملو 
جاوید شهریاری    شناسی زیست  جاوید شهریاری    

شناسیزمی ن لیلا راز لیلا راز   

 وی راستاران )به ترتیب حروف الفبا(

فاطمه باقرزاده، پ ریا بی رامی، یاسمی ن سپ هری، ریحانه سلیمانی، زهرا شاه محمدقاسمی، ستایش عسگری، نرگس عبداللهی، نسترن  
 فاخته، کیمیا صفی، پارسا طاهری منزه، مائده محمدپ ور، پ ریناز نجفلو

ول دفترچه: جواد سعیدیئمس  
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