
 

 

 

  

  

  

  

  

  

  

  

  

  

  

 

  

  

 

  

  

            

  

  

  

  

  

      

      

  

  

      

  

  

  

  

  

  

  

  

  

  

  

      

      

  

  

  

  

 

  تا شماره از شماره تعداد سؤال  مواد امتحانی  ردیف

 75 46 30  فیزیک  1

 110 76 35  شیمی  2
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 کد کنترل

  

  در زمینه مسائل علمی باید دنبال قله بود.

  (مدظله العالی) مقام معظم رهبري      
  22/04/1403صبح جمعه 

2 دفترچه شماره  

مجاز نیست. حسابماشیناستفاده از   

 این آزمون، نمره منفی دارد.
  .شودباشد و با متخلفین برابر مقررات رفتار میاین سازمان مجاز می حق چاپ، تکثیر و انتشار سؤالات به هر روش ( الکترونیکی و ...) پس از برگزاري آزمون، براي تمامی اشخاص حقیقی و حقوقی تنها با مجوز  

 گروه آزمایشی علوم تجربی

 دقیقه 75مدت پاسخگویی:                              65تعداد سؤال:  

کشوراز  خارج  

1403نوبت دوم ـ تیرماه   

 اختصاصی (سراسري) وروديآزمون 

  ها و مؤسسات آموزش عالیدانشگاه
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76-  F01( ��"+% �-��N �"
 ��"�6�7 &"6N ��)$
 �& �(�G A�( \&�+� �N��YM9( s�(#3 #&  
1 (  E1  BG3   2 (J29  BM13   3 (A2o  BD33   4 (X25  BZ12   

77-   F01( 01#& &#�% �(�G  
1/�� �*"�� (D(�<(� �� �0E� �0."F�� G��)0 ���:�<� ":��$�$ �� "��(�  

2�0 8:-0 H��I� 4�JK #$ E3��:F� (4�0)���:�<� BE<(�<(� $�(� ���M� #$ ( .$#�$ 4�1 B/�� �$  

3�,7� ' ���:�<� N*�#�  � G$�>:�� �� (E� B�OP2 �0 /�� 4�.$�� EQ E���P� D�"1 #$ �� G��R S#�)F �� ��(�  

4�,7� ' ���:�<� N*�#� �R� (�M0 BE)�� ��K�T 8*U 4�NP3�� /�� �� B"F�� E*��.$#�$ 4$�*  4�*VQ  

78-  � �� "� �&(& P"O�)$
 A�( �N��YM9( s�(#3 ��F01( 01#& &#�% �(�G ���7  
1 �OP2 E)�� $"2 (XW#�� B �OP2 E)�� $"2  � ��Y  /�� E���:�<� N*�#� � ���XE)� 4���Q ��K� S"2��  � B."P3  

2 (X  �Y ���:�<� #�)F � "��XK �$ �0 /�� ��K�T 4�0Y���:�<� #�)F ����� �$ B /�� ��K�T 4�0X .���  

3 (X  �Y E�.��� ��.:� B�� E*��)�F D(��K #$ �(���3 "���*  ��� "P0$ ���M� E�(* Y�3�� �Z*"�* �� NP3�� #$ "P��(�  

4 (���:�<� #�)F 8*U�*  #$ �0d4  /�� #$Y���:�<� [*� #�)F ����� �$ B /�� #$ �0X /�� � ��� �� ���:�<� B�0l  3 ."�#�"�  

79-  F01( ��7 �Y7�N 01#& �23 ��"�6�7 ��%�� �� � �� "� -�G�� �(�G �"N  
1 (Al O2 3��-3(� :    2 (VO   "�-3� /*$���� :   

3 (KHCO2  !���K /���:Q :   4 ((NH ) PO4 3 4   !�>-K ](��(�� 4�� :   

80-  ���� 49&"g% V�"T%/3 6  �6N ��
nMF  ���5G�#��O A�1"YX ��	�% ��"G #(�>% "� L%"G s$G(� #&/3 44   e�1# ��


nM(OH) �% L�M+� 0=5N .�O&n  �9�% ��  P&�
 #(�>% ��M ) F01( �(�GF : g.mol 119�O  16�H  1(  
  

1 (
1

26
   2 (

1

36
   3 (

1

21
   4 (

1

32
   

81-  �&(& s$G(� �& \#"�#&s$G(� 49&"g%) F01( 01#& &#�% �(�G ���7 �"�N( 0
�1 �s$G(� �& �O �&�7 �N�(�% "O
�% ��9�� "%�
 � �N#(& ��^"�(.�$$G  

  
1 NP3�� 97K (I NP3�� 4�:�(�3(:�� Y*��& ^()_� � ��� [:=(� ^(�  �G"P0$ �� BNP3�� �$ #$ �0.��� ����� /0  

2�� � ��� [:=(� ^(�  � BNP3�� �$ �0 ( ���M� 4� �/1 25  NP3�� #$ %� #�`� D(�II B/625o  �a�-3�  �R D(�

E� H�O�.$(F  

3�� � ��� [:=(� ^(�  � NP3�� �$ �0 (D(� H�O� 4� �NP3��  � ����� 4�0[��3 S"P0$$ #�$  � ����� #�"7� B�6�� #

4$ [��3E� ���M� "�-3�.$(F  

4 NP3�� 97K (I NP3�� 4�:�(�3(:�� Y*��& !��>� � ��� [:=(� ^(�  �G"P0$[��3 4�0 bO� BNP3�� �$ #$ #�$

G$#���K  � E�* 4�:�(�3(:�� Y*�& NP3�� #$ �0II .���  
 

  
  
  
  
  

  X :[Kr] d s Y :[Xe] s5 1 24 5 6 

n nMF (s) KOH(aq) M(OH) (s) KF(aq)   

I) C H OH(g) O (g) CO (g) H O(g)

II) CH NO (g) O (g) CO (g) H O(g) N (g)

  

   

4 9 2 2 2

3 2 2 2 2 2




  

!"=1"�% �"�N( L�% 
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82-  �N�6N P"%& �� 2��1# "� �h��% P"%& "� (�O �( P(C 9o  P"%& �� 2��1# 23 �( rX � (��( 4	8�%)C 2o o 
�% &�1 (��& 4	8�%)F01( 01#& &#�% �(�G .&�7  

1��c�1 ��,7� ]�ZP0 (  � �d��:�� E1��= ^�>�#� Be�� #$ ]�$ 8X��� 4�(0 c�1.��� �:)3 �a�-3�  

2.��� G"F �"1 ��  � !�#�`� �6P� �3 ���0 �R  � EI(X`� B]�$ 8X��� �� 4$�#� 4�(0 (  

3��c�1 ��,7�  � G$�>:�� �� B]�$ 8X��� 4�(0  � /�X0 8�6� (E� ]�_�� c�1.$(F  

4E� B�X��� �0 �� 4$�#� 4�(0 E�M= !��>� S#��#$ (.$�3 �f�#�6T� ��(� 

83-  �	�% �$D _�6�% �� �T>% e3 �Y�92 o o  ��	�% ��
1o  � �%�  ��#&4 o o  ��	�% ��
15  A��1 �%�  ��#&
 ��	�% "� &�7 ��"p( !(�Y�N5 F&�7 L�M+� �6N Z�( �( �%�  ��#&  

1 (  1o o o   2 (15 o o   3 (2 o o o   4 (25 o o   

84-  F01( 01#& &#�% �(�G  
1�� ]�1  � �:M�� Dg� ]�1 BD(Xh� �0 #$ (.��� G"�(F  

2E� B�Z*"�* �� "��1 S$�� "Pi �$�3 j(X`�  � (�� D(Xh� 5* ��(�.$#�� ��$  

3  � E)�� $�"� (/*"� 4�0$��#�3B"*�X3 �� �� #$ $(1(� ���P2 8�6� �� Y��P� k�#  � G$�>:�� �� � E<(�<(� !#(�

.$#�$ l�O:=�  

4�:F�$�� ]�1 ����� � G$�3 /3 �# E�� D(Xh� 5* ]�1 bO� �R� ( BD(Xh� E��1 "�#$ B$(F �K�&� %� BD(Xh� �� G"F

E� bO�.$(F  

85-  F01( 01#& ��� &#(�% �(�G  
  �% :~9(��M9e3 s*� �e3 P"O�% L�M+� (# Z�%� �( ��G.�$O&  
  e3 A�8 �( �6�N &��8 :e�% L�M+� e�7 L�"W��� m�"$% (# ��G.�O&  
  0�9"g� :��N�6N ��N"+�+�3 P"Oq$1 2�#& ��"�6�7 &(�% �">YN( �( P(.01( ��G(�O �� ��G  
  s$G(� -	�( :!05�� #& �C��M� �� &(�% L��=� ��"�6�7 P"O��M9�% 07#& &� � 4T1(� �� ���G�% �"�N( "O.&�7  

1» (n « B»!«  2» (% « B»! «  3» (b<� « B»% «  4» (b<� « B»n«  

86-   �
(/6 75  #& �G�	
 ��
/143 25 �	�% �O �� ) F01( �(�G 23 �9�% 0l	� �&�7 L8 �T>% e3 ��
 ���	�% �( �Y�9

 �&�7 �Y��
 �lN#& ��
 �� ��(��O : g.mol
116�C  12�H  1(  

1 (  /5o o   2 (/3o o   3 (/25o   4 (/15o   

87-   �)$
X ���
 �( �M� P�	� �)$
 Z�Y5*N ����"$� ���  #& 4Y1& P"Op  �N�%"  ��"$
 46O 23 #& �G 01( ��� 
�=7 �� �( s�� � �)$
 \#"�#& ��� &#(�% �( &#�% �$D .&#(& &� � 23 #& �	�XF01( 01#& �  

 �6N �23 �6�( &�
�D�G �N(�� �( ��5o .�7"� 

 2�� #"� �% �23 #(��"X �)$
 #(��"X 2�� #"� "� �N(��M22� .�7"� ��(�� 

 �=7 ��"$
 #"67 �23 L%"7 ���
#& P�	�2 .01( P�	�"N ��"$
 #"67 ��(�� 

  "�A31� AOAO "� �#�&�% "%( 05�N ���
.�O�� 01& �( 2��YM9( �23 ��"+% �N(��  
1 (4  2 (3  3 (2  4 (1  

   
!"=1"�% �"�N( L�% 
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88-  /1o �@"7 �$��G�#��O �( ��% ��(�� �9�% ��  "� #(&536  "� ���
/1 3 �� m�"% ��� ��%�% s$G(� L%"G #�. .�O&

) F01( �(�G ��M9�% Z�( ��%��C : g.mol
112�H  1�1 �N��X �W"� ���M9�% #"Y@"1 �(.01( �>	8 � �N"
    

1 (C H38 8o   2 (C H4 56o
   3 (C H42 6o   4 (C H36 1 4o   

89-   ���� 49&"g% V�"T%/4 8  � �	G �"
 ��"G #(�>% "� Z��G ��
TiO2 �% s$G(� ��(�� �s$G(� P��#& �&�"� �
( .�O&

6 o �% L�M+� �&#�(�� ��
 �$D _�6�% #& ��7"� �&�7 �N�(�% s$G(� 49&"g%) F&�7Ti : g.mol
148�

/Cl  35 5�O  16�C  12(  
1 (/14 76   2 (/59 4o   3 (/29 52  4 (/118 8o   

90-  �&(& #"Y@"1 �"N �� �23 �9�% ��  � 01( �(�G ��7�$D �-��>� L��( �9�% ��  ��(��L�Y% F01( ��(  

)O : g.mol
116�C  12�H  1(  

1 (2 B3 B3 B7 B7 p ��:3�� ��:� �:PQ '3  

2 (2 B2 B6 B6 B7 p ��:3�� ��:� �:PQ '3  

3 (2 B2 B6 B6 B7 p ��:3�� ��:� �:PQ '4  

4 (2 B3 B3 B7 B7 p ��:3�� ��:� �:PQ '4  

91-  �&(& ��M9�% #& �N��X �(�G P(�� �&"�Y1( �N��X ��9"YN3 Z�CN"�% ��j�% �( ���7�6N&�7F  
1 (N H   [* �#"�0 #$    2 (C O 4$ [��3 #$  "�-3�  

3 (O F 4$ �a�-3� #$  "*#(q(XK  4 (C O    "�-3(�(� [��3 #$  

92-   �&#�% �(�G01#&"N F01(  
1�<$��� 4���R BE)�F���R (NP3�� #$ G"FE� #��� rh� $#(� �# $�(� E*��)�F 4�0."0$  

2/�h� /�� �$ ���� "�(�Q �i�0 (.��� �:M�� B"�(�Q �� [:-�F Es<�:�� � ���M� 4d��� B"F�� ��  

3 4d��� 4�(:h� (5 o  4��$ �� %� ]�RC25   � �i) �� 8�6� k�#  � �7:-� � ��� ���� G#�()0 B9�h� #�MK #$

.��� (t*  � �i � %� #�`�  

4D(� #�)F �� 4 �R NP3�� 5* #$ (E� ]�_�� �:-�#$ H�T 5* #$ �3 BNP3�� H�I �$ #$ !��>:� 4�0 4���R B$(F

.��� NP3�� Es<�:�� D$�u� BNP3��  

93-  (� #& �
( Q�} �� #& 2"X��X �"
 L%"G ZY@�1 s$G5  ��(�� �2��5G( �"
 Q�)% h1�Y% 0
�1 �P�Y�9/ 15o o  �� ��%

 !�% #& ��7"� ��N"i �� �Y�9/5o P& Z��G �"
 ��
 �$D ��>�W&�% L�M+� ��5G() F&�7O : g.mol
116�C  12(   

1 (/99 o o   2 (/59 4 o   3 (/11 88   4 (/19 8 o   

94-  s$G(� �� � �� "��&(& ��"�6�7"%�
 P"O ���7  :s$G(�N H (l) O (g) N (g) H O(l)  2 4 2 2 22�  ��(��
F01( ��n�	�G �$D  

1 (4 6o   

2 (4 6o   

3 (6 4o   

4 (6 4o   
   

TiO (s) C(s) Cl (g) TiCl (g) CO(g)   2 2 4 

   

  

  



NH (g) N O(g) N g) H O(l) , kJ

N O(g) H (g) N H (l) H O(l) , kJ

NH (g) O (g) N H (l) H O(l) , kJ

H (g) O (g) H O(l)

     

     

     

 

3 2 2 2

2 2 2 4 2

3 2 2 4 2

2 2 2

2 3 4 3 1
3 32

4 2 2 288
2 2

o o o

o

  , kJ  56 o

 

!"=1"�% �"�N( L�% 
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N

O

F

N

CO H2

HN

O

95-   �2"Y% �Y@�1 ��#( �
(/2 5  L%"G ZY@�1 �( ��7&(�3 P"%�
 ��7"� ��N"Y% �Y@�1 ��#( ��(��8  "� 2"Y% ��


) F01( ��(�� ��N"Y% ��
 �$D L%"G ZY@�1 �( ��7 &(�3 P"%�
O : g.mol
116�C  12�H  1(  

1 (15   2 (2o   3 (25   4 (3 o   

96-   �&#�% �(�G01#&"N F01(  
1 (/�� #�)F !��>� 4�#�$ "��� #�:=�� #$ �07  4�#�$ ��<� � [��3 /��2  ����� B#(Z�� #$ $(1(� �:�� S"� �� [��3 /��15 .���  

2 #�)F !��>� ( ����� B[�� (���� D(�<(� #$ �0"�(�Q [*� #�)F �� ���:�� D(�<(� #$ ���Z* 4�0"�(�Q8 .���  

3�� (:Q � �(= �-�3 (EXQ  � Y����  EXQ � "*�X3 ��P*�E� ��6� [�� (����."�(F  

4 4�#�$ � ��_�  ���# EX��2 5* ��<� D(�<(� (8 .��� D(Xh� /3 B%� #$ B[��3 /��  

97-   �� � �� "��&(& #"Y@"1 ���� &#(�% �( &#�% �$D ���701#&"N ) F01(: g.mol
1

C  12�H  1(  

  

  

  

  

  

  

  
  
  

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

98-  F01( 01#& &#�% �(�G  
1[���:*� ( 4�0A BC  �D."P:-0 ��-3�#"�0 EX��2 G��R 4�#�$ B  

2.$#�$ $(1� �a�-3� /�� �$ 97K B"��� 5�X�-3(��3 S$�(��= 4�J2� 8)0 #�:=�� #$ (  

3 4�J2� 8)0 #�:=�� #$ (.$#�$ $(1� EP��3�#"�0 S��_�  5* 97K B"��� 5�X�-3(��3 S$�(��=  

4Dgh�� !����.� Y�F (���<� 4�*VQ���# 4�0E� N0�3 B�6�� D(�<(� #$ [��3 /�� #�)F N*��K� �� B%� #$ ��_� ."��*  

99-  A�( #"67 !�"�� �
( ��1#& e"YG -9"T% �� � �� "�f"X �� #& Z��G � 2n�#��O P"O\�$$G  ���N� "� �N��"����
 ��(�� ���7��1 �$��G�#��O11 F01( ��
 �$D ��(�� �23 �9�% ��  ��7"�  

 )S : g.mol
132�Na  23�O  16�C  12�H  1(  

  

1 (346   2 (348   3 (35o   4 (352   
   

 0�  #"672��YM9(A�( P�# P�N��X"N P"O P"O�N��X #"67 "� �"O
C H .01( ��(�� 

  �23 #& Z��G �� 12 �% � 01( 2n�#��O ��  ��(�� #& �N(��
�	X L�M+� s$G(��	X � ��%3.�$G 0G�7 �Y1( 

 A�( #"67��$5G( �6�( �� �G �$��G P"O ��(�� ��$	)Y% &�@ �( ��
 P"O�N��X #"67 "�C H .01( Z9"Y�N ��M9�% #& 

 A�( #"67�01& �G Z��G P"O ��$	)Y% 2n�#��O A�( �� �� AG4 
 P"O�N��X #"67 ��(��C N 01(# Z�%3 �� ��M9�% #& ���N�

.01( �	%"
�& 

 

!"=1"�% �"�N( L�% 
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100-  F01( 01#& &#�% �(�G  
1Dgh�� �R� ( �� B%� #$ Y�3�� 5*.��� U�� E�*�:�<� E*����# 4�#�$ [�7* �� B�� D(Xh� B"F�� E�(* !#(�  

2 (D(Xh� #$ D(�<(� #�)F ��-� Bb�u& 4�0"���G"��(* 4�0�(* �� G"M�.��� ���.� D�� #$ �:�(�Q B�� N�(*  � ���� 4�0  

3E� v(��#� D"� (D(Xh� #$ �# ](���#"�0 �(* �fXw "��(����R�"1 E�� 4�0  � 4�NH3  �HCl  4��$ � �fXw ��)

 (��-�*."P3 �-*�7�  

4N�Q v(��#� D"� (E� EP��/�� #�)F �3 "P3/�� #�)F  � �:M�� B"��� 5* D(�<(� #$ �d�#"�0 4�0 �d�#"�0 4�0

.���  �� 5* D(�<(� #$  

101-   F01( 01#& &#�% �(�G  
1�� 4"��� 8����� 5* B��-�� k#�(R G�Z:�$ (E� #�)F ."*�      

2�u& 4�0"��� 4��� �6P� BN�(* ���� ( .��� [x�u� $"2 5* Bb    

3 (  �� 4�0"��� ^(� �� �1(� �� BE<()u� ��#�� � 4"��� ��#��E� ;`M� �6�� �fXw � G"F."�(F  

45i(3 B"��� 5�q(���(� N�(* ���� (.��� "��� 5��#(K � "��� 5�:�� N�(* ����  � ��  

102-   ��1( sN�� 4 #& �
(HA ��(�� �/1o  #& ��"� ��1( Z�( �( ��
 �$D ��7"�8o o �	�% �7"� ��7 L8 23 ��	�% �Y�9

 "�pH  ��(�� ���	�%/1 7 ) F&�7HA g.mol 147(  
1 (/5 27    2 (/5 72   3 (/7 25   4 (/7 52   

103-   &#(�N"Y1( �N(�9"
 ��	1 \#"�#&»2n�#��O � P�#«F01( 01#& ��� &#(�% �(�G �  

 )Zn : g.mol
165�H  1 �// ZnE (Zn V)  

2 76o(  
   �9�% 0l	� _�6�% �2"%� 07o
 "� :~9(2���% sO"G ��	1 #& "O.��"�  
   �
( :e/ 1o o  �&�7 �Y1"G �N3 ��  �( ��%/ 2o o �% ��"p( ��"G ��  �� ��
.&�7  
   sO"G "� :�/65o  ��N3 ��  �( ��
pH �% sO"G �8(� �� ���"G 2�%(��X ��	�%.��"�  
   �P�# 2�� 0l	� �2"%� 07o
 "� �
( :!/1o  ���"� s�(��( #^�%pH �D�G ���"G 2�%(��X ��	�%�% ���R� �8(� �� �( ��.�$G  

1» (b<� « �»!«  2» (b<� « �»%«  3» (% « �»n«  4» (n « �»!«  

104-  �&(& s$G(� #& �( rX � ��7s$G(� P�Y%��G�Y1( -�(�p _�6�% 0=5N �23 49&"g% L%"G 4N�(�%��$O& _�6�% �� "O
�&#�(�� P�Y%��G�Y1( -�(�pF01( �(�G �"O  

  

1 (/1 o   2 (/1 4   3 (/1 6   4 (/8o   

105-   P#"M�3 P(�� �2n�#��O �Y@�1 ��	1 �( L�"8 �M��YM9( Pn�N( �( �
(5 o o  � &�7 �&"�Y1( ��>N "� P&^�� V7"W

 �V7"W �O P#"M�3 P(��/  221 2 4 1o o  �O&�"� "� �Y@�1 ��	1 #& 2n�#��O �"
 ��
 �$D �&�7 �9&"=% 2��YM9(

8 o �% Q�)% ��#& F&�7)H g.mol
11(  

1 (5 o   2 (25   3 (/12 5   4 (/6 25   
   

Fe (aq) MnO (aq) H (aq) Fe (aq) Mn (aq) H O(l)        2 3 2
4 2 
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106-  L%"G �Y1#& �� ��6	
 �lN �( (# ��� 4	6  �&#�% �(�G �%F�$G  
  » .................... ���9�1 L�N���G ��M9�% .................... � .................... ��M9�%«.  

1 ' Hg=�� ' [��� (4 $#�$ E3��:F� "�(�Q  

2�61 E�*�:�<� ��"�� #$ ' Hg=�� ' "�-3(�(� [��3 (E� 4��R"P3  

34$ $�R(R ( 4�3�� /�� 4�#�$ ' "P��)0 ' "*�X3��� ��y� Eq�1 #�� ��  

4��� 4�3�� /�� 4�# 4"�(�Q�� ���:�<� �>1 "��K ' "P��)0 ' z�X�� (  

107-  �&(& 49&"g% �� � �� "�) A�&"N(� ��% �$D s$G(� �( ���7V "� ���	G (/3 9  �6N �( qN# s�$� ��	�% �P�# ��	� ��


�% L�M+� A�&"N(� �&�7 �N�(�% s$G(� 49&"g%) F&�7Zn g.mol
165(  

  

1 (/ 1o o   2 (/ 2o o   3 (/ 3o o   4 (/ 4o o   

  

  

108-  ) LM71 :P�"
 �&"g� �( NO O NO ,  2 22 2 o 4Y5�#& Q�} �� � Z��g% P"%& #& (# �5  � P�Y�9
) LM72�� �%"  2&�G ��"p( �( rX (# Q�} 2"6O �( ���  �&"g� �� 2��1# �( L=W � h�(�7 2"6O #& �Q�} �� �i(

�% 2"+NF01( 01#& ���R� Z�( \#"�#& ��� &#(�% �(�G .�O&  
  
  
  
  
  
  
  
  

  

1» (% « �»n «  2» (b<� « �»n «  3» (% « �»! «  4» (b<� « �»! «  
   

nVCl (aq) Zn(s) ZnCl (aq) VCl (aq)  5 2 

  :~9( ���  �&"g� �� 2��1# �( rX#(�>% � K �% s�(��(.��"�  
   �"
 ��% ���R� :eNO  �"
 ��% ���R� "�NO2 .01( ��(��  
  ��"  0�# 0j  #& �&"g� :��% "  �"
 0l	� � &�7NO2 

�% s�(��(.��"�  
  :! ��% LG #"67Q�} 2�#& P�"
 P"O�  #"67 "%( �s�(��(

��% P"OO2 ��% sO"G.��"�  

 )1(  )2(  
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109-  F01( 01#& ��� &#(�% �(�G  
  �
��� :~9(�% �P�O"} P"O�N��
��p LM9( �( (# e�D LM9( �N(�� .�$G ��"6Y%  
  �% ��1( ��9"Y��� �( :e�� 2(���	X \�N�"1 �%�N�% 2(�$
�	X � �Y1(.&�G �&"�Y1( ��%3  
  �� !"$C$%�X 2�� �Z	�(�(#"X �( ��1( ��9"Y��� L�M+� s$G(� #& :�(�$
�� �
��9"�"G 2�% #"G.&�#  
  05�� �( :!�% �"
�� 2(��.&�G �&"�Y1( P�Y$1 P"O�6�	X ��"�6�7 0�"��"� �$�(�� 4�9�( \&"% 2(�$
  

1» (b<� « B»! «  2» (b<� « B»n«  3» (% « B»!«  4» (% « B»n«  

110-   �"
 �
(CO  s$G(� � �N�7 S�	*% �C��M� "� �"jN3 2"�% ��7 2�7 �"� "� �P�Y�9 �� Q�} �& #& &� �% e3#"*� �
 :�9&"g� CO(g) H O(g) CO (g) H (g) , K  2 2 2 16 �"
 �9�% 0l	� ��&"g� P#(�W�� �( rX �&��
 �"�N( �
CO2  �&"g% ��#v �O) F07(& �O(�@ &� � Q�} #& �&#�(�� ��% �$D _�6�% #& � 01( �(�G/1o (.01( �&"% ��%   

1 (/2o  B/8o   

2 (/4o  B/8o  

3 (/2o  B/4o  

4 (/4o  B/4o  
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