
 

 

  

  

  

  

  

  

  

  

  

  

  

 

  

  

 

  

  

            

  

  

  

  

  

      

      

  

  

      

  

  

  

  

  

  

  

  

  

  

  

      

      

  

  

  

  

 

  تا شماره از شماره تعداد سؤال  مواد امتحانی  ردیف

 75 41 35  فیزیک  1
 105 76 30  شیمی  

  

16
2 

A 

 کد کنترل

  

  در زمینه مسائل علمی باید دنبال قله بود.

  (مدظله العالی) مقام معظم رهبري      
  21/04/1403 شنبهپنجصبح 

2 دفترچه شماره  

ها و دانشگاه اختصاصی (سراسري) ورودي آزمون

 مؤسسات آموزش عالی
 

مجاز نیست. حسابماشیناستفاده از   

 این آزمون، نمره منفی دارد.
 

 

  

  شود.باشد و با متخلفین برابر مقررات رفتار میسازمان مجاز میاین حق چاپ، تکثیر و انتشار سؤالات به هر روش ( الکترونیکی و ...) پس از برگزاري آزمون، براي تمامی اشخاص حقیقی و حقوقی تنها با مجوز 

 ریاضی و فنیگروه آزمایشی علوم 

 دقیقه 75مدت پاسخگویی:                             65تعداد سؤال:  

کشور از خارج  

1403نوبت دوم ـ تیرماه   
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76-  �B���� �$�) E:# �B��?C8# x�#�2 �! ��b��� Z��:A �s24 O./# ./�! Z�J� �� !�1  (#�M ../#  

1 ( �)6� 2%K L���6A   � <M �*��!N1� ���.M  � 3�O-K �)6� 2%K ��s13 �� +!E PQ�%I (2#R9  �S��%I �19 .T"� %I��  

2 (A �� 4� �N� %*�#69  U����4  � %R�� ����-6 V�%= �O-Kd3 .T"� <��!N1� 4� <%R�� V�I .2 (<M +6�  

3�-��� (<M +6� (W
��6 P
N86 .2 � 2.�2 ����� 3��7��� T��R �1#N1#� � �*#� 3��.%-�  

4 (<M .�%��� <#� (A
2  (9#)X� .2 (<#� 	��  � T"�18  �� <��!N1�l ,  1� .2.�2  

77-   �!�1  (#�M./�!
B O./#  
1 (4 �� .#JK 2#E 4� �. Y�� <���= (����-6 V�%= Z#" 5.�2 .2 �O-K.%-�2  

2�*��
� (����-6 V�%= Z.�[\ 5.�2 .2 ( �*��!N1� ���.M .2  ����4 	��68 ( ]"�� �O-Ks24 .T"�  

3 U!"2 �O-K 	
)�2�*�� �)6� 2%K L���6 (d  U!"2 �O-K 	
)�2�
" �)6� 2%K ��p  2%K �� ����� (����-6 V�%= .2

.T"� ���
^Q �^� 	
��2 �)6�  

4<#� �*��!N1� ���.M �,� ( 3��A
3  �M

2 � (  � W
6�6p63  �s24  �O-K �2 �)6� 2%K L���6 (2#R +!EA  �

M.T"� 2.4 U^CR _*. �� ���
^Q �^� �)6� 2%K ����� (  

78-  ����� _�
��! ��� !�#1  (#�MO./# ./�! ���
�: ���� A
L  
   x�#�2 
� *�`B A
L�
� ����! �L A
K?B# �! :j8#.&L.�B�#! A
� ��
:  
  ../# ��6 �!#! 0
&B � �� !�) � �5:# !�) ���
�5�6 !
5B ��$�) �L A#�� :m  
   �B��?C8# x�#�2 �! :]8  3�b��� �(�
KV _��! �# �$�)d3�  A#�#!1� ../# 0��?C8#  
  01� �
� �8
fV �(�! _��! �! :���
@ A
L�  xL
M ��5:# !�) x�#��# 
� ��#�+�
B �#.��
�  

1» (B1� « �»A«  2» (A « �»L «  3» (B1� « �»?«  4» (? « �»L «  

79-  ����� _�
��! !�1  (#�MO./# ./�! �u�
  A#1L A
L  
1 3��2 .2 (C 185�� �Q�� `�a .2 b��� PNR  � +
^� (.%*��  

2 3�#� <2�� Z�, �� (�� �%= <M 4� <#,.M 4�, &'" � <c
F�� 4�, �%!�� (b���.%*#R  

332 	��� � AM .�d� <2�� �%= (�� Z�X*� �[*M A�e U]f*  �  =#6 �� %
F��.2#R  

4 (.T"� <:��!
* � <#,.M g#= U]f* L���6 4� �!)� (<c
F�� � <#,.M g#= U]f* L���6  

80-  ?  � 0
?  �# �$%&  (�� ��B
�#�� F�h �! �!�� 0��4M# �
� ��
M �#�J  
� �1B
�  D 
M �1, �
� (�� ��# .�B�1/CO2 
D�C&: O./# �!1� (#�M ����#�� A#�?�# �! 0
?  �� �1B
?  (�� .^4B ��6
� ��#�� F�h �! �! ��6  

  )O : g.mol 116�C  12�H  1(  
1 (1   2 (2   3 (4   4 (/5�   

  

  

  

  

  

  

  

   

�
^/
�  (
`B# D�  
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81-   (#�M �! � 0
4C� �*�M�: �! (#�M A�
?R
/ �1 ���R
6 !#�)# c15`  �A�#Xf 
B �# y@ ��1C81 �V1M ��)�� A
LO./# �:  

:j8#  
  
  
  

:m  
  

:]  
  
  
  

:�  
  

1» (B1� « �»A « �»A«    2» (B1� « �»A « �»B1�«    

3» (? « �»L « �»B1�«    4» (? « �»L « �»A«  

82-  O./# ./�! ��� !�#1  (#�M  
  �� �01?/# F{R�� ��1B
:# :j8#�
f&�
 �2 � .H�� �! ��{7 0#1�) .!�#! !���
M  
   3��
� A
L���B :m �Z�� �! *8
� �81C81 CO2 �NH3  �H O2 0#� c1B �#../# y8#��!  
  0
&B ��^I<�! ��
?&� :] �Z�� A
L���B ���< � �!
  .�^I< 0#��  _��L!../# 02 �! �81C81   
  �{�B# �
 ! x�#��# � �
&� xL
M :� �
� A��X@NO �{�B# �# �?&�� #� m2 �! �
� A��X@O2 �  ���G:.�L!   

1» (B1� « �»L «  2» (? « �»L «  3» (B1� « �»A«  4» (A « �»? «  

83-   
� !��1� (�� ��V ���� x�M#� �� ��1: 
�3 � � �+�  ��4M����L E��/ �1+�  �?�8/1� �  D 
M x�M#� ��b1  -

 �!16 �B�#1  x�M#� 38!
H ) O�L!S g.mol 132(  
  S(s) NaOH(aq) Na S(aq) Na S O (aq) H O(l)   2 2 2 3 2   

  1 (/64�   2 (/32�   3 (/15�   4 (/1 5�   

84-   ��#�� ��
�81/ E��/ �# �81+�  �! E��/ 01� .q+�ppm138 �  �� ��# ../#1 � �  ��1+�  Z�# �# (��4 � �+�  (��
) ZL2III ��V ��#�� ����� �1+�  �! �
�81/ 01� .q+� �!16 ��
	# �
�81/ (ppm O�6 �L#1R  (�� ���G: �#)

F�� �1+�  �!16 �qBFe : g.mol 156�S  32�Na  23 �O  16 (  
1 (978   2 (1584   3 (1956   4 (3168   

85-   ��1 � �  A
 ! 
� �5B �� �1+�  �# (��A C� �  �!#! 
 �� A
 ! �� 
: !16A C 1 �  ��#15L !�1  (#�M .�/��
O./# ./�!  

1V#N1#� � V#^0� h)* 3��=� <�
� U�e�= 3��
* 9#* (.T"�  ��8� ��2 �2 �� .2 (AM 3��  

2 � i%R�
" V#^0� (`�a  � h)* <�)� 4� 3.�%f� <2��  ��D� �� (�� T"2.%�M  

3 %-���� (2#R P
N86 `�a .2 h)* 3��.#^� �,� (.T"� �
,���, (h)* Vj0*�  

4Vj0*� ( � (AM .2 h)* 3��7��� ���� �� ������ �]E L.#�.%���  

   
�
^/
�  (
`B# D�  
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86-   Z��M����L �! �# �,1+% C H8 18  �C H7 14�  (�� ��/1 2 8�  0#��  �� � u�
  (�� ��
M �#�J  
� �(��/1 6  x�M#� (��
� �1  �
56 .^4B .�L! A
LC H7 14 �1  �
56 �� A
LC H8 18 O./# (#�M g1+%  Z�# �!  

)Br : g.mol 18��C  12�H  1(  

1 (/2�   2 (/5�   3 (2   4 (5   

87-   A�
`�B# 3��`: �# ��#/363 2  (��C H N O3 5 3 9  ��$8
R
B 
� �#�5L/127 68  n�#�6 �� D��^: �# y@) �
� �?�8
x�M#� �1+R ���! �!16 D�C&: (!�#�B
?/# �!16 �B�#1  x�M#� 38!
H ) O./# �!1� (#�M A�
�2 g1+%  �! ���L!

�5B .M�6 x�M#� �! �$8
R
B���M O : g.mol 116�N  14�C  12�H  1(  
  C H N O (l) CO (g) H O(g) N (g) O (g)   3 5 3 9 2 2 2 2   

1 (/83 6   2 (/75 �   3 (/67 2   4 (/87 5   

88-  �� ��#E:# �# �C� A
� �1C81  �! 0W����L A
L2 �4 ��V D�C&: 0
C # �!16 Z��f�
� �+M E:# �0
?�@ D�?  A! �
O!�#! !1�� (�
�5L) ��
�?  A�
?R
/ �1 ��  

1 (5   2 (4  3 (3  4 (2  

89-   �$�) _�
��!A��  � �# �C� 0#1�)O./# ./�! ��� !�#1  (#�M ���
�5�6 .�8
H� A#�#! ���
�: ���� A
L�+�
B  
   ��# :j8#A �  ����� �! 02 _��! �! ��6
� �
�.�6
� �?6#! !1�� �+� �^6 �� �# x�� �B#1:  
   D 
6 ���� �! ��# :mA �C���� .8
7 ��6
� �?6#! !1�� A�
� �$�) �� �# x�� �A EL �$�) �! 
� D<#�7 �����

../# ��
�?   
            �5:# !�) ��# :]A�V1M � ���� �+� �^6 Z��R2 �5:# !�) �# �:14  ��6
� ����A �  A�� 3I/#� �#�+� 
� �B#1:

EL ��JB 
�.�6
� ���!  
           �$�) A�+�
B .��
R ��# :�D A�+�
B .��
R �# �?&�� �A  A�+�
B .��
R �AEL ��
�) �# �?&�� � 02 
� ���!

 �5:# !�) ��6
�D�V1M � �5:# !�) �# �:A ../#  
1» (A « �»L «  2» (? « �»L«  3» (B1� « �»?«  4» (B1� « �»A«  

   
�
^/
�  (
`B# D�  
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O

H

O

(b)

(a)

H

90-  �!#! �1C81  �! �
?R
/ �� ��1: 
�O./# ./�! 
KB2 _�
��! ��� !�#1  (#�M ���6  

  )O : g.mol 116�C  12�H  1(  
  
  
  
  
  
  
  
  

  

1» (B1� « �»A«  2» (B1� « �»? «  3» (A « �»L «  4» (? « �»L «  

91-  �!#! �1C81  ��V �!E:# DM �
56 ��
�: ���6 
� 
LD�C&: A
L�$�) c1B �
56 ��#�� ����L!4 O./#  
  Z:# 1B
�/    ���+M D����    Z:#��1s1+�#�?:  
  ��/# �� ��    01?/#   Z�@��@  
1 (2  2 (3  3 (4  4 (5  

92-  O./# ./�! ��#15L !�1  (#�M �Z��H  �
&� �!  
1.T"� <M <�C
� �'1�!*M �� ����� (i2�� h� �
dJ6 �'1�!*M (  

2 h� <�C
� �'1�!*M (.T"� <M 2�)X*� �'1�!*M �� ����� (i2��  

3.T"� <M g4��� %-���� .2 �����, 3:�*� �

;6 4� �!)� (i2�� h� A�e %-���� .2 �����, 3:�*� �

;6 (  

4.T"� <M <�C
� %-���� .2 �����, 3:�*� �

;6 4� �!)� (i2�� h� �1�k\ %-���� .2 �����, 3:�*� �

;6 (  

93-  �1  �� D 
M Z?R1/ �#  �Z��H  n�#�6 �! 0W����L �
�242 �  !#�2 
 �� ��W1+�M �B1�@ ��8
?B2 ��# .!16O O  �
H Cl  �B1�@ ��8
?B2 Z�fB
�  �O H�� � ��#�� �*�:�:496 �43 �  �46 �  :x�M#� ��8
?B2 ��6
� �1  �� ��W1+�M

H Cl HCl 2 2 2DC6 A�
� �!#1  35L) O./# ��W1+�M ��V ��#�� �(.�B#  
1 (172   2 (184   3 (482   4 (43 �   

   

0��?C8# �
56 ��
�: :j8# �1C81  �M#�?6# A
La  �1C81  �b ��#�� �5 ../#  
 �1C81  �! �81  (�� ��
�: :ma  �b _!#1B
R 1") Z� �! �81  (�� 
� ��#�� �

../# Z�C82  
E:# ��# :] x�#��# 0#��  �!16 Z��f�
� D�?  ���� 
� ��1C81  �! �! 0W����L A
L

 �81  (��a � �# �?&��b .!1� �L#1R  
 A
L�B1�@ �
56 ��
�: :�C H E:# �
56 ��
�: 
� ��#�� ��1C81  �! �! A
L

 x�
4M# !�) A#�#! Z��M1 ../# 
KB2 �!  
  

 (
`B# D� �
^/
�  
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� b

D%+%?  _�#1�!

FeSO (aq)4XSO (aq)4

FeX

94-   _!
  (�� ���G: n/1?  .)�/ ���
�5�6 x�M#� �� �!A �3  _!
  (�� ���G: n/1?  .)�/ ��#��D  �81  (�� �

D �
1
3

  �81  (��A O./# ./�! ��#15L !�1  (#�M ../#  

1 (V#� .�)R �

;6 (<��4 %I�� .2 3��AV#� .�)R �

;6 4� �!8
� ( 3��D (.T"�  

2 ( 3�!�#
�#!"� W��D (�-��� U12�C� .2A  3�!�#
�#!"� W��D ��D.T"� ����� (  

3 ( V#� �� Z�= �

;6 l"#!� TK�" �� ����� (�-��� TK�"D.T"� (  

4 (A  �D.%*.�2 3�= �-��� U12�C� T)" h� .2 �2 �� (  

95-  O./# ./�! !�1  (#�M  
1 %-���� .2 (( \.�� 3�. 4� ���\ UN1 <2�� m�� �� +��*M.%R��  !R�2 �,�
1�6�� �f* %*�#6  

2�� P�%J6 	k)� � .�%��� n#^d�  � �. <M (	o�. � AM 	k)��* n#^d�  � <#��� <2���� (.%-�  

3�� .�)R  � �1#N1#� Vj0*� �K#* (AM .2 L��!
* Z#
*#�M Vj0*� %-*�� (AM .2 <#��� Vj0*� (.%�M  

4�� ���\ �-��� 4� P��I <#��� �,� ( i.�2 ���E ���
^Q 3���^� h)*  ��D� AM  � ����-6 V�%= Z.�[\ � Z#" 3��

�� P
N86 %
p#^� (2#R.2#R  

96-  1 � � �+�  �1+�  �?�8/2�  
� ��/# �� ������L �b1 2 � � �+�  A#�#! �1+�  �?�8/1 6  (��NaOH  �L �!
 �D�
7 �1+�  �� � ��6 g1+%  ��?�82 � � �+� �  ��
	# �IJ  m2 �?�8 .!16pH  E`7) O./# (#�M ��
KB �1+� 

�1+� u5� 
L�!16 �?��� �qB�! ��X@/log 3 5��/log 2 3��Na : g.mol 123�O  16�H  1(   
1 (/7�   2 (/1 6   3 (/1 7   4 (/2 1   

97-  �!#! DC6 �� ��1: 
�D�C&: !�#�B
?/# �B#18
� �1+/ �M ��6E�B �! �# ��6�  0
&B #� �1+/ �!�1  (#�M��L!

�� �5+) �qB �# #� ��� ��
^)�  D 
M �?/�!) O��MFe g.mol 156(   
  » ��#X  .................... ��6
� .................... !��?C8# «.  
    

  
  
  
  
  

  

1 ( Mn<#
6�� q h)* V#^0� 3��Mn �� .#JK Pd^d!� 5.�#�2 4� (�N��!N1� <���= T[= `jE��%--�  

2 (Pt  <��
�  � 	�M U;
6 Z�= �

;6 3�4�  � q/56�  (Z�,/  211 2 4 1� � T"� i%R  12�J� <��!N1�  

3 ( Pt<#
*M q h)* V#^0� 3��Pt �� .#JK Pd^d!� 5.�#�2 4� (	�M 2��!N1� T)"  �%--�  

4 (Mn  U*#, qFe 2  � 2.�2 �. i%-F�� �f*E  ����� (V#^"/1 62 T"� T1�  

  

  

   

/

/

/

/ Fe

/ Mn

E (Fe ) V

E (Mn ) V

E (Pt / VPt)

 

 

 

 

 

 

2

2

2

44

1 18

1 2

�

�

 

�
^/
�  (
`B# D�  
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98-  �!#! �� ��1: 
� j�H	 ��/# �# �B
�#�� �1+�  �! �� g1��  ���� ���� A
LHA  �.�
\ A
 ! �!
X

Y
  O./# (#�M  

  1 (4�   

2 (5�   

3 (2�   

4 (3 �   
  

99-   �!�1  (#�M./�!
B O./#  
1<��!N1� .�)R �

;6 Z%K  �  =#6 �� (T
��a 3�� +6� r
d86 3��� ���F�� 2%K 4� (<:�.%
� 	!E#" �-��� .2 ��

 *#,�� i2��!"� i%-��� � i%-F�� 3��.2#R  

2 (.2�� i2��!"� �[*M A�7� h)* T��NQ�� 4� %��� (2��4 .�
F� �,%-��� L.%Q �� �����^� U
[6 3���  

3<M A�e 3��2 (%��^� +
F^� <2��  ��D� (A�7� %��^� +�%" T��NQ�� .2 (  (W��f6  � (�.C215 �� ����.%�2  

4+
* TK�"  � %-!F� �����,�
1�6�� %6�� � %*M (�!E#" V#^" .2 (�-��� <c
F�� ���� � <:�.%
� ���F�� 3��
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