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1 .����� � 2`��1 L����!  
  3 (
���� � 0��	��] ��@;� .�?Y �� ~_+ �� !�&�"p � �� ��4 � 20� 0"��:; L����� OY�" gF�:� !�" ���!  
  4 (
a�� � � W��� ��@;� !�1�0� ��; L����� gF�:� !�" .�� 3A�� �� 9"p � �� ���f�> ~_+ � 2`��1!  
28 - »+���98 +2�#J K�@��#1C KL�@M ���DN�O* KLP2DE� ����&!«  

  1( 04�� ��C���� ��@� 
1 0�o�$� ���;�0;��� 
� �����f� ��!  
  2 (�� .��� ��@� � �&;D 
1 0�o�$� ��> ��0;��� 
� � 0���� 9��6� 04��!  
  3 (�� .��� ��@� � �&;D ��� \Q� 
1 0�o�$� ��> ��0;��� 
� �����f� �� 04��!  
  4 (04�� ��C���� ��@� 
1 04�� �����f� �D 
� 
T�'�+ � 0�o�$� ���;�0;��� 
�!  
29 - �� ���	QO3:  

  1 (R2���� ��*QC ���ISE �TI%�� U�C� 4� V�%��� ��WT 2* :!`�1 m�	 � U�R^	 L��� 9���	 
;�&� 
� 
1 0;��0; ���A� `�40'��!  
  2 (
� X"����YC :�/8 4M 
�@� Z2�1�� XF�#� �
��� 2D*[* :!.�� 3A�� 9� �� �D `���	 `�TC� � ����� �Y� 
1 `�>��D �Y0;� �!  
  3 (
�	 +<��!* ���2* \���� �S] 42/@�� 
@2�� ,2�#^A� :!�� [; �D �� 0��� 
�>����; �Hf� !��� ��@;� !���� 
1 /���� 0;��!  
  4 (
���%�� ���T� +2��2	 +23�_ �
��A� ��%`��� a�� 
� Z2�1�� :!
;���� ��= �&'� �40Q	 
F��� � !� ��� ��M �Y0;� � `�4�0" !��� !�!  
30 - �� ���	QO3:  

  1 (0b*.	 
� Z��$[* 2��@� b��J aP2/��� c�	d� :`��R	 � ��4� t��C� � ��> ������= Uo�@� 20��@" �?Y�q� �	 !��Y  
  2 (0��&%E �O�� �a8 c��C 
�J b*.	 
� a!�C <� :`��R	 � � 2����C� .M� �� � �&"� ��" �	 9T� 
F�� ��> !��Y  
  3 (
�	 a�8�C �K$ 0bC�I%& � b/�@ 
�	 %��	� � e� :291 ������ .4�&�o�;��	 � ��>�� � 91 UV1�	 �0>�� G��  
  4 ( b�E�`X� +2`��^ �23�@d� b��G %�E �Mb�%] 
� :!" 
� 
1 ��1 �"��> %�:�;� � �"� �D �� 0�� ��� e4�O; �	 S0 ���!  
31 - »f� V��C �* g�C 2* 
�* 2���]� � 2�@%��!« .��i`��� �] ZI2#��� �*:  

  1 (
�	 ��/1��� �%	 2�@%��.  2 (
� e� �P2�_ K�j�C 2�@%��.  3 (
� a*�� ��i`C 2�@%��.    4 (��J f2���� �%	 ��J � e� 2�@%��.  
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32 - »���1 ���� �&;D 0��_Y 9� 
� `;����� 0;� 0��1 
�'�6� �� 0�Z ��^��� 3� � ��C4�&�� 
1!«: ��^R'� 9N��:  
  1 (:����E :2@21�*<� ��� KLT�I� ����2OC 4� KLC�2	 �* K�@� 
� ,2&%��� k2&!  
  2 (421�*<� ���� 
� Z��* K8 ���T�I� ���2O� 4� 4����C ���@M 
C2`�%� 
� "�2&!  
  3 (�2O�� �����C %& K] 
� 
P2&%� �� k2&421�*<� ���� 
� Z�%��* :2��� K�T�I� ���!  
  4 (:���* lBE :2@21�*<� ���� ���T�I� 
� ���2O��� 4�����C %& ��] �� 
C2`�%� "�2&!  
33 - »� �� ��� `��= �� �&Z .����0;0�D �� �;�> 
� `��« :  

  1 (
� �/�3�� ��� �* lEI�� �	2T 
� 2D��E 
�M V2`�%� ,2� ���;��.  
  2 (%� ,2���E���� �	2T 
� ���;�� �* m*2n ��� 
� 2@I�� 
�M 42D$d� 42`�.  
  3 (
� 2D��E 
�M V2�`�%� :,2� �* m*23�� ����� 
� ���;�� ��E���� �	2/��.  
  4 (
� 2@I�� 
�M 42�D$� 42�`�%� :,2� 
� �/�3�� ��� �* ��OE�I �	2/�� ���;��.  
��  ��NT�� �	 ��� �K$ ��&%E 
�2��� oD�� ��&d�)34-42 ( 2�Eo�D�� �T2D�:  
   Z2821���)%��`��� (Z%�%� ,2�_� 
�	 c������ aP2T� V%JM . k2#E :�On 
��� Z�L��� b�C 
] %��`��� g��^ �	 42/@A� k2#E :�On pZ�L� �%&� �a�� �»aE2& « %i& 2*%D	

 428 q�DL� 0k��`��� q�n� %/� ,2�nM +����1�*F�*� 
� !0�9�%1�� 2�����DL��� r2�@M  �]G 
�M :,2� +69* Z�P2O�� Z�L��»s2@�� �E s2�#	 « 4t�`�� 
� m�%@�� %����* �*
I��O�� 4���^ %��`�E lT2���!  

34 -  ���1C �#T 428»aE2& «..........  
  1 (q��	 FI2i�@� � q�n� a�&!    2 (I��O�� ��821X* 
�	 q�	2O�T� �%	!  
  3( �����LE q��	 �%	 q�n� ���!    4 ( ZI%& Z%]2;*q��BE I��;�� � :2@���1��!  
35 -  K���C �G2*»a�E2& «u���P2O�� ���23* ��2�@ 
� : �����8 K���C.........  

  1 (�N#�� ��J.  2 (f�.D��� ���23���.  3 (:��*�� ���.  4 (:2��D�� ,2�n�.  
36 - QO3�� ���	:  

  1 (�;��* ��/1��� ��#O�� �* %���/� 42/@A�!  2 (A� I%`� :�I%& :2@���1��2�D* K����� 4� 42/@!  
  3 (vlP2_ w�*M Z2821��� 
� ���#O�� � 42/@A� ��E k�2#���  4 (I2#�	<� �jDE 2���2* � 2�@%�� 
�M �jD� 4� 42/@A� 
�	!  
37 - ��1i�� ���	 : �4� 
�	 �oD�� �k%�...  

  1 (Z�P2O�� ��	��n� %& ����E�?�� !    2 (���1�� a9* qC��*� ��� 
�	 I%`� < 42/@A�:2@!  
  3 (qC�I%& � 42/@A� ����`	 %/�C �821���!  4( :2@���1�� �* 
��J 0K������ 
�	 ZI%& q� 42/@A�!  
�  a�L;��� 
� ��1i�� ���	)38  �39(  
38 - »k��`��� q�nM %/� ,2�nM %i& 2*%D	 a�E2& k2#E :�On 
��� Z�L��� b�C 
]«:  

  1 ( x:Y�YOYn–  pk2WE–  W,2Y�ynM–  d%W/W�    2 (dC Wby�–  pZY�yL���–  zk2WE– pk�7�y`W���  
  3 ( YZY�yLd���–  W%yDd	–  X,2Y�ynM–  dq�dn�    4 ( d,2Y�ynM–  {%W/W�–  dq�dnM– {��`��� 7k  
39 - »������ q��!�� FI2`D�E \I�� ��1� K$ �n|� a�`� 2�]%J� 0���P2^ V�I«:  

  1 ( w�Y�x1X�–  W\xIY��–  Xq7�W�x!X�7–  p���}���    2 ( 7a7�y`W�–  Y�Yn|�–  W\IY��– W"x1YC  
  3 ( YZY�yLd���–  Y�x�Y�P2^–  ~K7$– Y�7�x1W�    4 ( W%WJ�–  7a7�y`W�–  p�Yn|� - WI2Y`yDd*  
� 
� ��1i�� ���	  
��i�� a��1��� � ���	<�)40-42(  
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40 - »VY�WI«:  
  1 ( �P2?��–  o&2@ � a��*– �%��* –  
D#* / q�	2�»%J� «��� ���!�����  
  2 ( o&2@ � a��*–  �%��*–  ������� �
D#* / ���� q�	2� � a�� /»�] «���/���  
  3 ( z\2*–  �P2?��–  
$6$ ���!*–  �%��*–  k��!��� 
D#* / q�	2� �P2@ � a��»���P2^«  
  4 ( z\2* a��–  
$6$ ���!*–  c��� � a��*–  ��<–  ������� �
D#* /���/* w���� q�	2� � a��  
41 - »a�!W�«:  

  1 ( fI2B* a��–  �P2?��–  
$6$ ���!*–  ��<–  
D#* / ���� q�	2� � a��»�] «���/���  
  2 ( �%��*–  ������� 
D#*–  ���* / ���� q�	2� � 0f���* a��»�] «q���� ���!�� � 0���/���  
  3 ( fI2B*–  k2��M �2E �* 
$6$ %�.*–  �%��*–  ���* /��� q��#��2E ��iD* a�� a»��1�«  
  4 ( �P2?��– �%��*–  k��!��� 
D#*– 
�	 
D#*  �KB�� / ���� q�	2� � f���*»F «�2#��  
42 - »*+����1�«:  

  1 ( a	2� KT� � g�;*–  Z�L@–  ���*–  c�iD* / �#n»428 «��iD* �  
  2 ( a	2� KT� � g�;*–  Z�L@–  ���*–  I�i`*– ��iD* � Z���* k2J  
  3 ( KT�–  ��8S* ���*– ;* ���#;* ��� � g�)ZI%i* :Z��J / ( �#n»428 «��iD* � ������  
  4 ( ��8S* ���*–  a	2� KT� � g�;*)FI%i* :���1C( -  ���*–  c�i�� �* f�D�* /��iD* � �#n  
�� 
� �T2D��� ���	  ���2��� ��NT�� �	 ���!��)43-50(  

43 -  2* ���	m�� �a��* a�� q��:  
  1 (
�M 
@�	%� 4� ��/@ 
P6*� 0V%J� "#]S� 0a#!��  2 (0
�	�� 
�M a�� %J� 
@%	2/� K��  
  2 (0V�*� 
� "1!@ 
��J V��/* "��� � 
�DL��  4 (
J2!@ ��	7� 2@M � 
�	<� 
�M "#]G �!  
44 - �� ���	2O3  
�k��!��� ,2D#��:  

  1 (
� ���j	 �L�T �2��i�� %��  �1#��← 
� ���j	 �L�T :%�� �1#��!  2 (K8�i@ �* 
� e� Z�98 l&�← Z��98 l&��* 
� KC�i7@!  
  3 ( +2�`J 428 �GM b��& �%�7�← +2�`J 428 �GM b��& �%i�!  4 (
� 
C�.	 a���  %i��← 
� 
C�.	 a��7� %i��!  
45 - �� ���	���� k+2E�iD*:  

  1 (+��2���� �98� "@� bP2&%�� ��E �d*!  2 (�2�O�� k�2�@ 
��J 2D��8 2D]G ,2;��� "&� a�� 2*%D	.  
  3 (2���2�@ 
�M 2D��� � +2B�� �2���� FS] "B*!  4 (qB��* Z�2�	 
�M ��#^� �]G 
�2��� ����� �2#� 
�.  
46 -  ���	m�� 2* "�@ q��:  

  1 (0q���O��� k.D� +2*�� 4�#��� k2�^�� 428  2 (0,2��� � ������2E Z,���* Z�8 4�*�� ��@28 �  
  3 (
� "@28 Z�!_ �� Z�L�� "�&� ZQ!� �;��0fI2  4 (������ �S�E ��J�� ��@28 K���8 k2�^���!  
47 -  ���	f�D�� g�O��� k������:  

  1 (�* :2�t :��& Z,��& 4t�`��  ��`�� 
� ��$[C!  2 (2@�6E a#`�/�� 2D@��E�� K��@� +��%� 2D�����* ���1@!  
  3 (+�I2i�@� �8����� �J2T 
� 4�%]2!��� �i�@�!  4 (��T<2E w2�`J K�D�� "����+2�D* �1�1i�� ��� Z�2  
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48 -  ���	 ���»��� «����21��:  
  1 (2�D* +2�/& H�J� 2@� � 
T�I� "���I.  2 ("�& :��J��� 
��� �<M +6�	 "��	 2* 0e��!  
  3 ( +6�2	 � +2�_2* "�#�� 
�M ��2O�� f�T�.  4 (
� "�&� a��� �jD* 
� "��*QC � �	2;��!  
49 - �� ���	 
D9�/�+2���3* 
� 	A����:  

  1 (F��#1* �<� ��%��� k2#`�T� 
�M :Q� K�.  2 (K�D* ��D$� <M ZI2��/�� �* 4�#8����� k.@ 2*.  
  3 (I�A� 4����� <M ��%��� 4����� 
`�%� ��1� <.  4 (
� 428 �<M 421�*<� :<�[T K������ ��8 2* �2�L��.  
50 -  ���	QO3�� 
� ,�%D��:  

  1 (/� 
�	 �g1�� a��d� ���I
@2!    2 (�N�O3�� �2LCId� 
�* 
�M � W,
O3* 2�!  
  3 (g�J�� �/�2!* 
� ��n < � XK��*!    4 (
@�8��YC < �,2����� X,2&%��� 2����!  

��E�� S��� � P�"��  
51 - »
R>�� �Fa� ! «�040= 
����� � �" 
�" � 5� ����" 
1 ��&A eZ�1 � *O� !�" .�'�N�� � �OA� ! ����� �D !�" � .VM� �� 2��� �X+ 


�� /�&_� 2
4D /�01 ,���Y  
  1 () +6^2E �S] W"`�n 2* 2D�EWI (    2 () I2�D�� W��S	 2D Ỳ� 2D~EWI Wb@21#T (  
  3 () g�n 
� 4���L��� � \I��� :����/�� (  4 () �:2�| \I��� :����/�� pg�n 
� �4d� (  
52 - �04� �� A � ���1 �n; ��&A � ��> � 2�� !��F �D � �� 0;��0> �;���&� � .�+ 2.�T+ 2�0M �" �� 
���; 94� 
� � ��@;� 2�04� �"  
1 0;��


F�A 
1 0���� �Y���= �X û� � ��A� `'�� VU1  ! .................�� �D �� �1�+.  
  1 () %�I��� a#WJ �* q��� ��&� Y�x1Y@ � (  2 () 
� 2D��t K���DT K�/�@� 
� � 2�|� (  
  3 () %��_ ,
_ �a8 
�	 q�@Y� b�E�pE �LW� K��� (  4(  ) q/7�@ qE s�T�C2* K��@ � 42/@�� 2D`�n %`� � (  
53 - 
4�= �� ����� 9�� \��� � 
���A ���Q� � 9�;��M  L�4?= ! ..........�0� ���  ���D 5� � 0;�.........  

  1 (»9� « .��q– �; U�F^	 � 
4O�	 � .@�; �4?=���k	� ��; eF&�@� � ������ � ��4?= ���.  
  2 ( �����A� \���– ��; U�F^	 � 
4O�	 � .@�; �4?=���k	 ��; eF&�@� � ������ � ��4?= ���.  
  3 (»9� « .��q– �� !��@� �����k	 �� ���O�� <	���1 �� �� 
� �� 20��� �1�T�; � 9��� �Y� ��4?= ���.  
  4 ( �����A� \���– �@� �����k	�� !� �� ���O�� <	���1 �� �� 
� �� 20��� �1�T�; � 9��� �Y� ��4?= ���.  
54 - ,.�� ���_�� ��4D �$4� �� 
4D /�01 /��=  

  1 () K��	 g�n �aLE �]� pZ��* k��� 2]2;@� VS��� 2���1� a& (  2 () 
� ��D*t ��S�� 
] ya7& �*2�`�� ��� �i�2n 2�@%�� Z��1��(  
  3 () * 2D� ��� �K�*I 
]� �2j��� 
�1� �* k2& q`�n 
/@ � +69 (  4 () q@2DE V�/@ 4� 
�	 ��I�2& 
�E q*2j	 l�!@ �� ��� 42/@<� �/1�� (  
55 -  ��
4D 
_4�� !  !) K�D�E 
B& � ,�%��;�� � ����#D�2E ,
�� �2�L�� l�� � 2��EI I�DE \I<� d"&�_� �... ( �� ��_�@� /�&_� /�01 ,���Y  

  1 ( 9����� 9�� L�Y���= �; 
� .�Fd � ��� �� S�f�� �" �� �"��Y r+ t��� �� ��"��Y � ���H���= 2��� 0�"�.  
  2 (�� 9�� L�Y���= �; 
� 9��� .�Fd � ��� �� S�f�� �" �� �"��Y !��A� ��O�� t��� �� ��0�&� � ���H���= 2��� 0�"�.  
  3 (���= �� ��1 �" � 
1 �q���+ .��M�� � ���� 9�� .�� 
��?Y 9��� � �� �"��Y r+ t��� �� ��"��Y � ���H���= 2��� 0�"�.  
  4 (���= �� ��1 �" �� 9�� .�� 
��?Y 9��� �� 
1 �q���+ .��M��  � �� �� �"��Y !��A� ��O�� t��� �� ��0�&� � ���H���= 2��� 0�"�.  
56 - 3f�:� »940'�> �"�F>��� `T�F� /E�« 2.............. 
F�A � 20;�  !»�0�� ��M0a !?V'� ��0�^'� ��'�M� « ���� �� ..............��.  

  1 ( 9�Q��–  9�^'�a  2 ( 9�^'�a– 9�Q��  3 ( 9�^'�a– 9�^'�a  4 ( 9�Q��- 9�Q��  
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57 - 
�F� 8��a /��� ���� 
� 
�" ���1 �l�> �� 2/EN@'� 
�f�	 !  2�" ..........����Y �H���= 
1 �A �D � .�� �VFa /E��  ���� � ���T�� 2
'D � 
�F� ��
�� ��V��� ���$4�  �� /��	 20;��0> �� UV1�	 
1 .�� ���� 94� 
� 204���� ..........�� 0���.  

  1(  0;��0> 
� 9���� ���4�– .N�'��@� /��;�  2 ( ���� ���= �0> 
� y'�> .N�; ��– .N�'��@� /��;�  
  3 ( 0;��0> 
� 9���� ���4�– .���� � ���4� ��  4 ( ���� ���= �0> 
� y'�> .N�; ��– .���� � ���4� ��  
58 - <��1 /��	  !� 3���� ��$4�A .�Hl	 
� 
1 �D �0;�C; �&d 
NR�� 
� � �"��0���� �D ���1 ���T� � <4�> !�"��0���� gC1 � 2��@;� !�"

 
� ���; �� .�� �:��= 20������ ...........%�7 �  �Ul�'�» ��.��� � 
1 ����	 ���� ���" ���1« �� �1�+ 2 ..........�� 0���.  
  1 ( �VO�– 9f�� � �"�d �$�"��"    2 ( .N�'�HQ�– 9f�� � �"�d �$�"��"  
  3 ( �VO�– <4�> �VO� ~_+ 
� ��@;� U4��	  4 ( .N�'�HQ�– <4�> �VO� ~_+ 
� ��@;� U4��	  
59 - 
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PART A: Grammar and Vocabulary 

Directions: Questions 76-85 are incomplete sentences. Beneath each sentence you will see four words or phrases 
marked (1), (2), (3), and (4). Choose the one word or phrase that best completes the sentence. Then mark your answer 
sheet.

76- The doctor ………… the sick child yesterday was very old. 
 1) examined 2) examining 3) who has examined 4) had examined 
77- Most students are studying hard ………. Prepare themselves for their exams. 
 1) so as 2) so that 3) in order to 4) in order that 
78- A: “Which train did he catch?” 
  B: “He ………. The eleven o’clock train.” 
 1) may catch 2) should catch 3) may have caught 4) should have caught 
79- The book contains information about a wide ………. Of subjects. 
 1) variety 2) function 3) observation 4) pattern 
80- “Scientists are trying to find out when an erthquake occurs.” “Occur” means ……….. 
 1) include 2) continue 3) prodiuce 4) happen 
81- Now that the term is over, all of the students are widely .......... about the holiday. 
 1) excited 2) bright 3) emotional 4) available 
82- A group of people having the same religion, job, etc. is called a ………. . 
 1) unit 2) missionary 3) government 4) community 
83- What is good for one person can be ……… to another one. 
 1) artificial 2) domestic 3) destructive 4) financial 
84- I can’t believe I am ………. Going to see the leader. 
 1) softly  2) really 3) carefully 4) briefly 
85- He ………. His job to find a better one. 
 1) separated 2) gave up 3) disliked 4) put off 

PART B: Cloze Test 
Directions: Questions 86-90 are related to the following passage. Read the passage and decide which choice (1), (2), 
(3), or (4) best fits each space. Then mark your answer sheet. 

The calendar is method by which people measure time for their own internal or religious purposes, dividing it into 
years, months, weeks, and days. People of ancient times based the earliest calendars on the most clear regular 
(86) ………. They knew ….. the movements of the Sun and Moon, which together (87) ………. The three simplest 
divisions of time. These are the day, the lunar month, and the solar year. We now know that the (88) ………. 
Movements of the Sun across the sky (89) ………. the Earth’s turning. The day is the time (90) ………. By the 
Earth to orbit on its axis ……… just under 24 hours. The lunar month is the time between two new moons ……... 
about 29.5 days. 

86- 1) details 2) effects 3) aspects 4) events 
87- 1) increase 2) include 3) produce 4) improve 
88- 1) regular 2) facial 3) definite 4) growing 
89- 1) causes 2) causing 3) being caused 4) is caused by 
90- 1) taken 2) is taken 3) is taking 4) which takes 
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PART C: Reading Comprehension 
Directions: In this part of the test, you will read 2 passages. Each passage is followed by five questions. Answer the 
questions by choosing the best choice (1), (2), (3), or (4). Then mark your answer sheet. 

Passage (1): 
In all societies, a section of the population is labeled as “old.” What is different from place to place is the age at 

which people are considered old, and the way old people are regarded. In modern industrialized societies, old age 
begins at 65 or 70; in contrast, in the 19th century old age began at 55. In many poor countries, where people’s life 
expectations are much lower, someone as young as 40 may be an old person. 

In some societies elderly people are thought of as wise and experienced, and the may even be the leaders of the 
community. But in Western societies, the elderly are sometimes disregarded. Having reached a certain age, 
somewhere between 60 and 70, they may be expected to retire from their jobs, even if they are still able to work 
efficiently. Gradually their ties with the community are released, and in many cases they live in communities 
made up entirely of old people. 

The rapid ageing of the pepulations of all the industrialized countries is due not only to people living longer, but also 
to a sharp decline from the 1970s onwards in the number of babies being born. Women tend to live longer than 
men, so that in 1985 for every 100 women over the age of 70, there were only 63 mean. It is also true that the 
better – off members of the society can exapect to live longer than the poorer, since they are generally better fed 
and have superior meducal care. 

91- According to the passage ………. . 
 1) people are considered old depending on their country 
 2) 200 years ago , an old person was at most 55 
 3) someone as young as 40 is usually called an old person 
 4) people in modern industrialized societies die sometime between 65 and 70 
92- The phrase “retire from” in the 2nd paragraph is closest in meaning to ………. . 
 1) do 2) leave 3) transfer 4) experience 
93- According to the passage, the rapid ageing of the populations is ………. 
 1) more related to women  2) observed in industrialized societies 
 3) common in poor societies  4) specially observed in all Western societies 
94- Which sentence is NOT true according to the passage? 
 1) Women may live longer than mean. 
 2) Sometime between 60 and 70, some people stop working. 
 3) Very young peopulations are decreasing in poor societies. 
 4) The better – off members of the society can expect to live longer than the others. 
95- The passage is mainly about ………. . 
 1) old age  2) populations size 
 3) different kinds of societies 4) the number of babies in different societies 

Passage (2): 
According to the modern western calendar, they year is divided into 12 periods known as months; some of them have 

31 days, some 30 days, and one – February – has 28 days, except in leap years, when it has 29. However, months 
have not always been divided up in this way and there have not always been 12 of them in the year. 

The word “month” is connected with the word “moon,” and when the ancient peoples first made calendars a month 
was measured by the length of time from new moont to new moon – this is about 29.25 days. The month then 
began when the new crescent moon was first seen in the sky at sunset and the lengths of the months were either 
29 or 30 days. This did not produce an accurat calendar and, therefore, the system was dropped. Our present 
months, with their different numbers of days, do not correspond to any movements of the heavenly bodies. 

Sometimes when people use the word “month” they mean any period of 28 days – which may easily occur in two 
different months so far as the calendar is concerned. Therefore, whenever it is necessary to distinguish between 
the two uses of the word, the months as shown on the calendar are often spoken of as calendar months. 



 ��� ����	 
�� �����88  

96- Which sentence about month is NOT true according to the passage? 
 1) The days in a month ragne from 28 to 31. 
 2) There are often 28 days in Februray. 
 3) The year was once divided into twelve 29.25 – day months. 
 4) There have been 12 months in a year since ancient times. 
97- According to the passage, the length of a month ………. 
 1) is about 29.25 days  2) is divided into 30 days 
 3) has some connection with the length of the moon 4) was related to new moon 
98- The word “correspond” in the 2nd paragraph is closest in meaning to ………. 
 1) explain 2) stretch 3) relate 4) include 
99- When the new crescent moon was seen in the sky at sunset ………. 
 1) the month did not last 31 days  
 2) the system was dropped completely 
 3) it did not produce an exact calendar 
 4) our months were not in agreement with the movements of any heavenly bodies 
100- The writer believes that calendar months are ………. 
 1) any period of 28 days  2) those seen on the calendar 
 3) those which occur in two different months 4) based on the way most heavenly bodies move 
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4���B̂Â 2=7 
� 9�� 
6�� /�01 2 ,.�� ��M�� |Fl� 94� iF) iF7b  
4��� U��Q�B .��.(  
  1 (bca =2  2 (acb =2  3 (bcba =− 22  4 (bcca =− 22  
155 -  �0��M W��� 
� �f��:�3  W�_	� �6 
^_a �� � 0+��  
Fa�� 
� � �0��M 
^_a !���� !�4  �� 0+���� i6M 2�D `�"� . �0� �0A K��:� `�+

,.�� /�01  

  1 (
3
2π  2 (π  3 (3

4π  4 (π2  

156 -  �C��= .��� ���>�� 2��@;� � ...............
@�1 �� .�� 
��C� �4��" !.  
  1 (mw4�;  2 (
F�" 
'�'  3( �����FY  4 (!0�� �0]  
157 - *�� ��0� ����@Y  ���Y �31�� !�" ............... ����� � 
1 .�� �:��= 2 ...............�� ���� ��> �� 0"�.  
  1 ( 
;�4�–  ��C+ �0� t��	  2 ( t�@+–  ���1 G�'  3 ( ��M�M�– 3� �T4�	  4(  `C4��� UY– �� �4����  
158 -  � ���k	 3H� �C&A �Y��� ��;D ��F� �6� !�" �D �� ���H� � 2��� ��@;� �0� !�"  �" ...............��� � �Fa� <Q;.  
  1 (94���=  2 (9	��=  3 ( .���_�'B  4 (9��	��= U�T� !�"  
159 - 
�"  20�;�� e�1 ��4��]D !...............  
  1 (�� �� m��	 .��Y 0;���.  2 (�� 0�'�	 *�" 0��1.  
  3 (���4�  !0;�� �����1.  4 (
�@" �� ���E=���� ! ���	 0;�� �0��� !�".  
160 - �� ��C; !�;�A � � ���� L��Y ��$��� �� ���@M 2U��Q� UT� 0"� .�0;�A 94� �:  
  1 (���>p U^� ��0$�� � �0�� �� �?] ��M�� ! 0��� .  
  2 (�� ��> 2��"� S��f� 0�;�� ���D #��^_a \��	 �?] ���.  
  3 (+
6��� 
� .1� .�� 9T�� .��= �4� !�QF+ � �'�f �EX� !.  
  4 (��F� 
� �@_�	 !�"��Y ��Q�;� !��� .@�; ��> L��Y ��$��� 
� !���; 2�T�	���� !�".  
161 -  �+� !�"�C�–  �0��� 2��@;� 
� ��@A ...............�� ��M ��q�	 .^	 � 0"�.  
  1 ( t����	���"  2 (9�C�=O�����"  3 (:�
�F1 !O1�� <  4 (
�F1 8�� !�CM <:�  
162 - 
F��� ��>��  ��1�+ ! ...............��� ����� ���_	 94�4�� ��.  
  1 (��FY��  2 (/��F4�����  3 (�O> 0�4�����;D  4 (t�;���0��E1 ����o�  
163 -  2��YD ���Y...............  
  1 (.�� 
'�� 0�Z � ���Z ���"��Y ��.  2 (UY �� G= � �"� 
;�� �0�� �� 9�� �� �" ��.  
  3 (�Y0;� ��f � �� �� 
� 
H	�� 940�Z 2L� 0��C;.  4 (
>�Z /��	 20� UR� e4 � �Y0;� ! �� U��T	 � L� 0�1.  
164 -  2��H� /�01.���; ,.��  
  1 (`&� .�� 
�:� 2�0� ��1�+ �$�"��" � ��^R	 O1�� 94�	.  
  2 (	���" \��	 �	��+ ����� �� !��@�UR� � t���� �� `�n�	 W�:�'� ���.  
  3 (`&� /��= .4�Q	 O1�� 94�	 
M�� � ��1�+ � �@+ !�" .�� t����	 2Ok� !.  
  4 (<�� �� /��;� v� !��@1�> �CM � ��1�+ � �@+ ���Ef� L����= 94�	 ���.  
165 -  m�^� 2�	0� �� G= 2e��E1 �0� �f�� �...............  
  1 (0	 
� 2�f�� ��]�� ��M �f�� m�^� !�A 
� [4 ���Y.  
  2 (�� ���4� �f�� m�^� v��= �� ���_�� �:��= 2�f�� ��]  0�1.  
  3 (.�� !�$4� �f�� m�^� 0�����; 23���� v��= ���� !��� 2�f��.  
  4 (�� U�� �f�� ��] m�^� �� UQ�@� 23���� v��= ���� !��� 2�f�� 0�1.  



 ��� ����	 
�� �����88  

166 - `1 
6Q; 94�	 0�;��" W��� ! � �/�;� � !�� ...............��� ��A�.  
  1 (3��D  2 (����1������;  3 (t�F����  4 (
4O4��� O@����1��  
167 - 
TH� `�@F1  .�'��� � ���E=�1�� !� ............... <Q;��0;.  
  1 (�F�=  2 (�4��1  3 (
�4� ������ !  4 (
��l� �F>�� ��T�_��  
168 - ��� g4��	 2��H� /�01
>�Z U+��� �� � ,��0; G��40�� ���� �'�F� !  
  1 (
F+�� � ��� ��A� ��4��;�� ._A �� 2�����= !.  2 (�� �0�= � �Y��C� �l1�0+ �"0�	����1 2������ � 0�1.  
  3 (0;��$�� .4� U��M � �04��Y g��X� �&�������1 �����= �.  4 (" 
�� �0� ��	�1 �� 9�H6M 
� �&�������1 .1�+ .�� ����" m�� �	� .  
169 - ��� � ��H� /�01  !»<Q; !�4?= «.���; ,.��  
  1 (��� !��4� L�� �0;�A ��Q� � ~_+ �.  2 (.�� ��� �4����� � y�:C	 
� �R^��.  
  3 (UT� � ��&� <Q; ��� !O4�] ��� !��Y.  4 (��� � �� } �0;�A e4 �Y0;� �� �R:C� ! 0"�.  
170 - ��@;� �
'�' 2 i�A ! �0��1 
'�' SE>�� 2��� ! ���> ��= !  
� .H@; 2e4�O; ! ................�� �4?=p�_;.  
  1 (%D  2 (���  3 (�����T��  4 (`40� 04�F1  
171 - 
4�n; �� ��H� /�01  ��4�k� ��@4� `" ��� !,��0;  
  1 (!0�1���� !��1�� ��0;��C4�> �� 2�" �� !�" �� !���" 0����.  
  2 (�� !0�1���� !�" �� �� �" 
�@" !�" ��4�1�4 ! 0;�� ���_	 
�'�� !�".  
  3 (/���H4 ��>�� � ���0;�  !�" !��1�� � �4�40�1���� .�� ���_�� !���" !�".  
  4 (/���H4 2
�'�� ��4�1�4 � !0�1���� � ��� ���E=�0;D 
TH� !�" 0��@" 
��C� �".  
172 - 
6�� �Y�  !»3'�] ���Fk� � « �4 �»`" �;��	«  2.'�+ �� �" � 20��� 
���� ��A� G�A 
� 
�@��� �F'� �� ��_a !��� ............... � ��	��� W�;

�� ��C; .���A � 0�"�.  
  1 (j�� 
� 2�"  2 (t��> 
� 2�"  3 (�� 2�; !�"0��  4 (vF� �� 2�; !�"  
173 - ,��� �'��� !wFY 
��� 2/�01  
  1 (����;D  2 (/����O4  3 (.�����4�  4 (.�����E=  
174 -  ��H� /�01.���;  ,.��»
;�Y � 
�'�6� ��� ! /���	 � �0�� !« 2...............  
  1 (�� .1�� �@4�;� � `4O;D W�; 
� 0��1.  2 (�� �4����� 
� �@4�;� U���� �� e�1 ��0;� 0��1.  
  3(   �mRNA ��� ��A� ��OY� ���6M �'��.  4 (��� !��>�� �� 
� 2�0��1 `�n�	 <:� �� ��E� 2���=� �".  
175 -  2������ ��T4� � ��^��	...............  
  1 (/���� m�^	 � j�F� ��� �� 3H� � �".  2 (�� e4�^	 � /���� 0�'�	 2�������@	 ����" 
� 0�1.  
  2 (/���� m�^	 !��� /�� !��;� �� `"��� � �" 0�1.  4 (�!0��� \�^� /���� .1�+ ��@� �� �l�> � �" 0�1.  
176 - ��� � ��H� /�01  ��>�Z ���01��	 !.���; ,.��  
  1 (0;�� m��	 �� 23F]�.    2 (0;�� !O'�F� <��= 2
�".  
  3 (�� �Y0;� �"�4� � 23F]� 0��1.  4 (�� Ul� 0�'�	 ����� r4�f �� 2
�" 0��1.  
177 - *�4�� �6� � �"04�1�� �F= ��A� ��� �;�> !�"  %?A i;�� 2�;�@;� ! ...............��; ���,  
  1 (9����	  2 (����@F1  3 ( 9����4�D  4 ( 9����4�K  

  
  
  
  



 ��� ����	 
�� �����88  

178 -  2��H� /�01.���; ,.��  
  1 (
�" �� ��4�1�4 ���6M 2�@�A Ul� #0�'�	 �� Ua�+ ����0;�A ! 0����.  
  2 (�� 2�4���T� �� Ua�+ ����A�� e4 �&�	 0�;��	 0���� 
���� /������1 .��.  
  3 (Ul� 0�'�	 /��	 �D � 
1 �4�" �� �0���; �@�A ��] 2��� .'�>� ��� e4 �&�	 �" 0;��.  
  4 (
>�Z /��	 � ��� ��A� !0�4�F�4� � !0�4�F=�" U+��� %���	 2�@�A L� 
� ���0;�A �Y0;� !�".  
179 -  `�@Q	 ��4�= � 2
1�� G$� � ...............� e�:	 2��� ...............�� Ua�+  
1 ��� ............... ��T'��DNA ���.  
  1 ( ���–  �'���;– 8  2 ( /��–  �'���;– 4  3 ( ���–  
����; O4��	– 4  4 ( /��–  
����; O4��	– 8  
180 - #� � �������4� �� ��lT	 � ��� �� .�� 2e��;� ��0�&� L� 
� 2!E1 ��� �� !���� ���	 !� ...............��1 ���� �.  
  1(  U�  2 (�4���  3 (!��_4�  4 (�O;�F_;D  
181 - 
F+�� �  !3/0 
�;�q ��� �� !�  2��@;� �3FM �1 !...............  
  1 (�� i�A �"O�F"� � ��> !�0Q� ���.  
  2 (96� 2�"O�F"� b�HQ;� �� �� �= ��> �� �" 0;��.  
  3 ( ��> �C� <4�O�� ��96� � 
�4� 2�" �� 
�@� ���� !�" 0;��.  
   4 (
�4� 2�"O�F"� � ��> �C� <4�O�� �� �� ��� ��6� 2!O�F"� !�" 0;��.  
182 - 
6��  � ��@4� `" ! ............... ��A���0;.  
  1 (��� eHFA � ��  2 (�4�� � t�;��������;  3 (.@���T�D � !��1���;���  4 (
;���= ����;  `F1 !3� � ��  
183 - �� .q�� �$;�$Z  !�" ...............�� 2 �� UQ�@� �0� �A ��;�M �� !0�4�	 0;��	 0��� �".  
  1 ( 9�@=���� � 9��� �;EX� �����@4�1  2 (
;�0$; 
�TH� �0� !�  �'�� ��$;�C; � `CZ !– �4�����;  
  3 (�0;�4?=  9�@;�	�4w;D !2 ���$���;�" �  4 (�� ��� S�T� /�1 �����H4 9��	��= � G�A 
� 
�@�10L   
184 -  2�4�;��1 U��� !���� 
� E�H� ����� � ...............��� ��.  
  1 (���� ��" ����� � 2���    2 (���Hf ��] 294�D U��� `@�'�����  
  3 (3Q� 2�0� � 94����	 i��	 ��  ��R+ ��"p �Y0;��  4 ( U40H	 `4O;D���� 94����	 
� 9�;�D U��� ! �0��1  
185 -  2O������ �...............  
  1 ( O�'�0�" 
� ���� 2�"0�4�1E�	 �� ��	��= s��>ATP �� ���Y.  
  2 ( ���4� !��� �H���� U^� 2�"0�4�1E�	 !�C]+NADP �� 0���.  
  2 (
4O�	 `4O;D ��Q��� !��� �H���� U^� 2������� �0��1 �� %D ! 0���.  
  4 ( [��> � ���+H  S�R� ��0� 2�"0�4�1E�	 �ATP �� ��a ���Y.  
186 -  ��H� /�01.���; ,.��  
   2/�� �� Ua�+ ���4� �...............  
  1 (�� ��;D �� �l�> � �4����� i4�� �" 0;��Y.  
  2 (O�� ��F� 
� %��T�� ��q�	 � ��R	� ���� .�;��� ��� ���.  
  3 (.���_�'  !�" B��F� � .�����E= !��0�	 2  !�" �� ��f�> 0;���.  
   4 (
���� 2�� ��;D 
� 9	��= ��R	� �� `"��� � �"�����1�� .�'��� ! 0�1.  
187 - 0;�� U����" � ��� !�@= 2`'�� !��� � 0= . ����;�> 94� ��0;��� ���� `'�� ��>� ����+�.......... ......��.  

  1 (8
1  2 (4

3  3 (8
3  4 (16

3  
  



 ��� ����	 
�� �����88  

188 - .��� 3F]� �� 
1 �;���" �� ���	 �"��Y !�"  2��� ................�� <4�O�� � 0"�.  
  1 (
;��A 0� �H;�A !�"  2 (
$; �0� ���� !�� �"  3 (���� �Y04�� .��� �"  4 (
>�� ������  !�" UY  
189 - 
;�Y �� �� K�H	� � 
1 U;�1 S��� <4���D ��R> �  3@Z ��C1 !)
;�Y /�; .^	  !1  �2 ( ��H� /�01 2.��Y /��;�.���; ,.��  
  1 (���0;� 
;�Y ����� !��� !����� � ��M�� �/��1 !  !2 .�� ��@T4.   
  2 (
;�Y ��A� /0�  !2���0;� 2 
;�Y ��M�� /��1 !  !1 <�� � �� �	 0�1.  
  3 (
;�Y ��A�  !1 
;�Y !��� � ��@4� i���� 
� ������  !2 �� ��0^� 0�1.  
  4 (��:a ���4�= rf��� � �Y0;� \4��� 
;�Y ����� !��� �F+�� !�"  !1 .�� U�^	 U��M.  
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�@" �� � !� ��� ��A� !�.  
  1 (�_�;�'���� t�=�O4  2 (��0a ��M  3 (O�T�H'D �040;�1  4 (���4����E= �f�:� e�1  
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  1 ( ��O�� �l1�0+LHTC	 3H� 2�� 
����; O4��	 e�:	 U� ���.  
  2 (���4� ~_+ � �0� `�:7 3H� ��������= !��� �4��Q� �� `+ ! ���.  
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F�D  4 (!��Y ���A  
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� ����1 [�= 3�1�	  4 ( `4O;��1 U���� 
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  1 (� ���� 20��@��; \4��� ��� /��; 0�"�.  2 (
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  2 ( 0;�D �� ���� ��] ��Q�;� �� 0�MU^� 
� �CT�D  !�" �� ���Y S�R� ��.  
  3 (��; %D 2���Y � 
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�>�� ��0�"���1 ���.  
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�;��Z 
���; /�01 ��a 94� � 20��� �_a ����� ��@� e4 � ��@A �� ��� ,.�� ��^a !��Y  
  1 (.�� �_a ��@� �D � ����O' O�; `@A �� ��� !�"���; 0�4D��.  
  2 (�� .��q �4�A 
� �A �D � `@A �T�;�T� !��;� 0;��.  
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� �A �D � O�; `@A �� ��� !�"���; �1 W����.�� �_.  
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F�� � v4 !���Y !(.  

  
kg
KJL,,

K.m
wK fAI 3363240 ==π=  

  1 (21  2 (52  3 (210  4 (520  
  

214 - �0�� �4���Y ����	 
� `"�� t��	 � 2`@A �� ,.�� ����� `"�� �&;D 
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� [40	 
� � ��Y !���C°27 �� `�;�� . ��a 94� �
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� �0;Ok' 2U��Q� �0� � �Y�B 1 �;�4�A �0� 20�1 .1�+�� ��C; [�����D 
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  1 ( ��0+ 2Ef `	� �6M510 6M �����.�� �D 
�@" �.  
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� 2���	�= !�"γ>α>β .��.  
  4( �p �^�� 2����� !�4��� �� ��� .&A �� � �T4��T'� ��0�� � 2��� � �_'D !�"�� S ,0;��  
237 - ����T'� ��� ���_	 �Y� ���	�; ��� �� �"  ��	� e	 ��4 � �")g(X +593  �����16  %���	 /�01 � � .�� /�01 2�R�� 94� ��	� �0� 20���

,��� !�A  
  1 (51- `C�  2 (52- `C�  3 (41- `��=  4( 43- `��=  
238 - � � ����T'� ����;D�1 �0� 9���� ���;`	  �" ..............�� ����;D�1 �0� 94� !� �� � .��  ��� ���	 .............. � �;���T'� 
4� �4� �" � � �"

 O�; ..............������� ��1 9��� 2`	� � � �".  
  1 (lm− �������– UT�  2- l -  �������–  UT�  3 (–l  ����T'�– .&A  !��Ylm−  ����T'�– .&A !��Y  
239 - 
4� �4� 
1 �4�"�R��  ! .............. !�"�R�� �OA 2.�� �0� �= � ��k�� ��+ � �&;D ..............�� %�@^� ���Y � �"�R�� 94� � 0;��  !�"

 .............. !�"�R�� �&;D ��C�� � 0;�� !�A ..............0;�.  
  1 (d - 6��� 
– 3  �	13 - !OF�  2 (d -  
6���– 3  �	12 - !OF�  3 (p -  �Fa�– 1  �	8- !OF��;  4 (p -  �Fa�– 12  �	18 – !OF��;  
240 -  %���	 `" OF��; �� �Y�A  �B  �H6M�; �@;����1 �H�1�	 2���� <�1�� �$40T4 �� 0�;����2AB ��a 94� � 20�"� U�TC	:  
  1 ( �R��A Y � ���IVA ��� !�A �����	 ��0A.  
  2 ( !��	�$;���T'�A  !��	�$;���T'� ��B .�� ��C��.  
  3 ( ��T'��2AB ��� ��> .���d 
4� � !0;��=�; ����T'� ._A �� �D � !O1�� `	� � �6> ��>��.  
  4 (����   �R�� ���YB ���� �� �����	 ��0A �  �R�� ���YA �YO�.�� ���1 2�D <;�4 9��@:; !��;� � �.  
    
241 - ���;D 2�;�4 �F� U�TC	 /�$�" ���	�1 � �" �� e4�O; �$40T4 
� �" ��4 20;��  !�" .............. 2 ..............�� ��M ��4 � 0;��Y  �" .............. �	

 ��T��0+ ..............�� 0;�� .��4 9�� 
�p�A !���; 2
���; � "��4 9�� 
���� !���; �� 
@4�Q� � /���"�; !�  ��@� 2/���" !�" ...............��.  
  1 ( /���"–  �$40T4 �� ��–  /���"�;–  e4�O; �$40T4 
�– ���1  2 ( /���"–  �$40T4 ����� �–  /���"�;–  �� �$40T4 ��–  ���1  
  3 ( �$40T4 �� �� /���"�;–  /���"–  e4�O; �$40T4 
�– ��C��  4 ( /���"�;–  �$40T4 ����� �–  /���"–  �� �$40T4 ��– ��C��  
242 - ,��� �0C; ._A ����T'� 2��> .���d 
4� � �D !O1�� `	� � .�� �0��> ��>�� !��� � �H6M 2��T'�� /�01  
  1 (2CS  2 (ON2  3 (2NO  4 (2SO  
243 - ���� t��� �� ,��� !��C�� �@;����1 .FR> 2`	� �� /�01 9�� 0;��= � ��C�� �;�4 .FR> `	� �� /�01 9�� 0;��= 2�4� ��0A !�"  
  1 (F,OP,Mg −  
  2 (F,LiN,S −  
  3 (F,ON,S −  
  4(  F,LiP,Li −  
244 -  /�;4CCl ���	 2 .............. ��>�� �D ��T'�� � .�� ���� .............. !0;��= 
4��� �� .............. � 0;�� 
A� ...............��.  
  1 ( ��F1–  �lFl� /�"– 107 – �H6M  2 ( 04�F1–  �&A� �&Z– 5/109 – �H6M  
  3 ( ��F1–  �&A� �&Z– 5/109    4 ( 04�F1–  �lFl� /�"– 107 – �H6M�;  

  

�R��  FO  N  S  P  Mg  Li  
!��	�$;���T'�  4  5/3  3  8/2  1/2  2/1  1  
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245 - <�1��  !�4?= .............. �� 
@4�Q� � �" .............. �" .............. 9��1 0;��= !��;� \���� �0Q� � .��–  �&;D ��T'�� � 9��1......... ....��.  
  1 ( 9�T'D–  9T'D–  ��C��–  ��C��  2 (9�T'D-  9T'D–  ���1–  ���1  
  3 ( ��T'D–  9�T'D–  ��C��– ���1  4 ( ��T'D–  9T'D–  ���1– ��C��  
246 - 3�1�	 ��T'�� !��>�� ����� 
� 
A�	 �� �� 2�4� !�" !��>�� ����� 
1 .��4� ���	 .............. : ��T'�� 
�....... ....... e4 �D � � .�� K����

 �F��� ���Y ..............��� ��A�.  

  1 (II -  94����D– �;��1  

  2 (I -  �E�@�'�� U���– �FT'�  

  3 (II -  94����D– !�	�  

  4 (I -  �E�@�'�� U���– !����  

247 -  ���� � ���0�" !�"��Y �� �f�F:� �Y�)��0;���� \4��� � ( � 0;��@� U��1 �f 
� �0Q�6/5 9��1 ��Y ���'  0�@1� !�)��0;���� \4��� � (
  �25/11 �� U�TC	 ���� ��Y � K�F:� 94� ���+ 0a� 0�Z 20��1 0�'�	 %D /�Y ,0"�  
  )gmol:O,C,H( 116121 −===  
  1 (12/25  2 (33/33  3 (25/35  4 (66/66  
248 -  �Y�34  �� � 04�F1���	 `�@�F�� /�Y10 y'�> `4O��� ��Y /�Y  ��0^� �0�"� <�1�� 20�"� U��1 <�1�� `"�� �	 `�"����Y 2���1 K�F:�

�� U�TC	 `�@�F�� /�Y 0�Z ,.�� /�01 2�0��1 �� �M�� ���7� �0�"� <�1�� �� /�Y 0�Z � ��� ,0;��  
  )gmol:/Cl,Si,Mg( 15352824 −===  
  1 ( `4O���– 6/5- 2/0  2 ( `4O���– 8/6- 2/0  3 ( 04�F1���	 `�@F��– 8/6 -4/0  4(  04�F1���	 `�@�F��– 6/5 - 4/0  
249 -  �Y2/20  �� �	��� !��� � �����; `����= /�YC°500  ��O�� 
�50  0�Z 2<�1�� S�d � 0��A �0;���M�� /�A 2��� 
4O�	 2���d � 0a�

 ,.�� /�Y)gmol:K,O,N( 1391614 −===  
  1 (6/19  2 (4/16  3 (8/14  4 (5/12  
250 - F6� /�01 3.���; ,.��  
  1 (<�1�� 2����� 
4� 34�:	 �Fa� U���  �&;D � 
1 .�� �4�"CFC 0;�� .1�� �".  
  2 (�0�"� <�1�� �4��Q� ���� ��1 K�H	� �� 2!�����1���� ���D�� � �" <�1�� � �" ��� �1 � �� �4����� !�".  
  3 (�� ���� ���Y��D ��;�M "��Y 2.��q �C� � ��� � 
1 0�1.H@; �� � �� <�1�� `"�� ����� ���+ !�" 0�"�.  
  4 ( `�+ �� 2���> !��" 
@�1 e4 ���1 �= !���72/6  ��Y ���') \4��� �STP( 22/0 .�� /�� 04�D `40� ���.  
251 - ,.�� .�� ��H� /�01  
  1 ( �Y��>ΔS  ��>ΔH  20����>ΔG .��.  
  2 (.�� ���Hf !�"0�4D�� !��> 
� ��> .��C�= 
�A�	 !��� �1E� 2��'��;D.  
  3 ( .�E� 2��;�	� 9�>�� <�1�� �SΔ  �GΔ  .�E� ��� �_��HΔ .�� .Hl�.  
  4 (�� � !��> 
� ��> ��] � ��Y���Y ���k	 e40��� !��> 
� ��> 2��� !��� � .�� 9T�� 29�4�= !�.  
252 -  .����Y /�Y e4 � ���0�" � 9	� !�"��Y �� e4�" /�Y e4 9�>�� �� �Y�(S) 3�	�	 
� 2KJ50 2KJ142  �KJ/ 532  2��� ���D ���Y

HΔ�0;����,.�� ��� �� ��� �F�1 0�Z 29	� ��Y U�TC	 �  
  1 (52+  2 (64-  3 (3/75 -  4 (4/82+  
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253 - <�1�� 
� 
A�	 ��  2�4� !�"HΔ <�1�� :)I(OH)g(N)g(ON)g(NH 2223 3432 +→++,.�� ����F�1 0�Z 2  
KJHIOHgNgOgNH 1351,)(6)(2)(3)(4 2223 −=Δ+→+  

KJHIOHgNgHgON 4/367,)()()()( 2222 −=Δ++→+  

KJHIOHgOgH 9/285,)()(
2
1)( 222 −=Δ→+  

  1 (920 -  2 (5/842+  3 (850 -  4 (2/945+  
  

254 - <�1�� 
� 
A� ��  �0Q� � �4� !�"°ΔH �� �&;D  <�1�� 2�'���� !��� � 
1 .��4� ���	 ................  !��> 
� ��> ................ � �=���;D ��4�
  �D ................  ���Y � .................��.  

KJH,CO)I(OHHC)aq(OHC)I )g( 28022 2526126 −=°Δ+→  
KJHgNOgOgNII 18,)(2)()() 22 +=°Δ→+  

  1 (I -  .��–  
���4 <4�O��–  ��Y2 (I -  .@�;–  
���4 <"�1–  ��  3 (II -  .��–  ���T; ���k	–  ��  4 (II -  .@�;–  ���T; ���k	– ��Y  
255 - i4�� L�A 
6Q; ��� � 3F6� /�01 ��F^� � �" ,.�� .�� 2�"  
  1 (e�; ��F^� L�A 
6Q; �� ���k	 �D �0���A 9�7 2�" �� �	��� [40	 
� � 0�1 ��.  
  2 (�� �D �:� �C� 9�� ��� 3H� 2�E+ e4 � ��� ��] 0��A ���� e4 �0� U+ ���.  
  3 (�� �D L�A 
6Q; �0�D 9�4�= 3H� 2�E+ e4 � ��� ��] 0��A ���� e4 �0� U+ ���.  
  4 (4�F1 `4O��� ���� e4 ��F^� L�A 
6Q;9�4�= 2�T� ���� �� ��F^� L�A 
6Q; �� 20 .�� �	.  
256 -  ��2/0 �� �����; `40� ���   ���	 ................�F��   ��F^� ���' ................ �� � ���17 �� 2���� 9��" �� /�Y   ���	 ................ ��F^� /�Y1 

��1 
�&	 � �D ���� .):23,16,14( 1−=== moILNaON   
  1 (250 -15/0-217  2 (200 -1-217  3 (200 -1-227  4 (250 -5/0 -227  
257 -  ����� �4� %D 
;��; e4 � 04�F1 `40� .nF] �Y�ppm 5/526  ,��� ��A� `40� ��4 �� /�Y 0�Z 2%D 
;��; �D �� /�Y�F�1 e4 � 20���

)gmol:/Cl,Na( 153523 −==  
  1 (211/0  2 (207/0  3 (11/2  4 (07/2  
258 - ���� t��� �� �E^;� 
1 �4� ��0A !�"  � /�Y 3@+�� � ��Y 
� !�4?=100  �C� � %D /�Yatm 1�� ��C; 2  .�� 3F6� /�01 20"�

,.��  
 ���)C(°  

��Y  20  30  40  50  60  

A 169/0  126/0  097/0  076/0  058/0  
B 38/0  30/0  24/0  19/0  15/0  

   C73/0  57/0  46/0  39/0  33/0  
  

  1 (�E^;� �� <"�1 .H@; e4 
� 2��� <4�O�� �� ��Y 
� �" 2!�4?= 0��4.  
  2 (�E^;� �� ��� <4�O�� ��q�	  ��Y !�4?=A.�� ���1 �$4� ��Y �� �� 
@4�Q� � 2.  
  3 ( !��� �C°45 ��F^� 235/0  ��Y /�YC 100 .�� �0� ��� 2%D /�Y.  
  4 (� !��� C°35 ��F^� 260/0  ��Y /�YB  �200 .�� �0� ��� 8�� 2%D /�Y.  
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259 -  ��Y �4���Y 
4O�	 � �Y�52ON  !�"��Y 
� �D U40H	 �2O  �2NO .�?Y �� G= 22  
Q�M�08/0  0;��� �M�� �D �� ��� �06/0  ��Y ���
 
�'�� �0Q� 2��� ���D �w�@1�52ON  ��Y U�TC	 \���� .��� � ��� 0�Z 22NO  ,.�� 
�;�q �� ��� 0�Z 2) 2�Z 
� .�� �� � �"�0�

0�;��:�.(  
  1 (12/0 -002/0  2 (12/0 -004/0  3 (2/0 -002/0  4 (2/0 -004/0  
260 - � 23F6� /�01 ��M 
A�	 ��� 2��>�� 
4�n; 
���$; ,.��  
  1 (�p ��>�� 9�7 ���� �0���= U�TC	 �"  2 (�p !��;� ���� ���1 �0��1 ��>�� !�"  
  3 (.&A �p 3���� !��Y �$40T4 
� ��>�� /�$�" �"  4 (�p ��>�� ��� <Q; ���� 0+�� � �$40T4 
� �"  
261 -  �� �f�F:�5  ��Y ���HCl  �� �1/1 ����	 .'�+ 
� �0�� �	 !���' �� 
�@��� S�d � �w�@1� ��Y ��� :  
  )g(OH)g(Cl)g(O)g(HCl 222 224 ++�� /�Y 2  2����	 .'�+ � �Y� 2`��180  ��Y 0a�HCl  � ����	 94� .��q 20��� �0� 
4O�	

 3@+�� <4���D \4���Lmol 1− ,.�� /�01  
  1 (2103 −×  2 (2104 −×  3 (21023 ×/  4 (21024 ×/  
262 - !��Y 94���; �'���	 <�1�� t��� �� �Y� :25/2,2 =+ KCBA  �0Q� 21/0  ��Y �� e4�" �� ���A  �B  �� �15/0  ��Y ���C  �

�D \4��� � `"�� �	 `��1 K�F:� 2!���' e4 ���d�� <�= .��7� /�01 20�"� <�1�� <4�� ,04D  
  1 (<�1�� .��Y 0�"��> /��;� ����� .��� �� .CY�� � .� !�"  
  2 (Q  ��K �� �A 
� �A .� .&A � ����	 � .�� ��YO� ���.  
  3 (Q  ��K 
��A .CY�� 2.&A � ����	 � .�� ��TZ�1 �� �A ���.  
  4 (�� ��M ����	 .��7� � 2K�F:� � ���Y �� �_a 
� S�f �� �" � <�1�� .��� 0�.  
263 -  3F6� /�01 20��� �4� UT� ��a 
� <�1�� e4 � ��� 
� .H@; ����	 .��q �0Q� ���k	 ����; 0;� �Y�.���; ,.��  
  1 (.�� �����Y <�1��.  

  2 ( ����	 .��q �0Q� �baK,b 10×= .�� *O� !�0�.  
  3 ( W����HΔ ���D�� U�TC	 !�" �0�"� <�1�� 
� .H@; �" .�� ��TZ�1 �".  
  4 (!��;� W���� �0�"� <�1�� !0;��= !�" ���D�� 
� .H@; �" .�� ���1 �".  
264 -  g��7 0��� e4 .nF] �Y�HA  !�M ��� e4 �� �D e�; �BOH  �� ����� 3�	�	 
� 2���� ��F^� 
;��; e4 �1/0 ��' �� ��� � �04/0  �� ���

 � ���'apK  �� ����� 2g��7 0���92/3  20���pH ,.�� /�01 2���� ��F^� 94�  
  1 (32/3  2 (52/3  3 (32/4  4 (52/4  
265 -  2!�� `" 
6Q; � 0�@1�0�" `40� �� 0��� e4�F1�0�" ���+ <��� �pH  ����� ��F^� ...............�� .� 94� � �Y� �0Q� 2<��20 

�F��  ��F^� ���'3/0 `" 
6Q; 
� �0�� !��� 2��� %�:�;� 0��� ���  2!�� ..............�F��  ��F^� ���'2/0  S�R� 0�@1�0�" `40� ���
��  ����� 2�0� U�TC	 e�; ��F^� 
�4��� � ���−molL  ...............��.  

  1 (7 -30 -012/0  2 (7 -30 -12/0  3 (8 -25 -06/0  4 (8 -25 -006/0  
266 -  ��H� /�01.���; ,.��  
  1 (��F^� � !�M 20�@1�0�" ��4 2��D !�" .�� ��� 94�	.  
  2 (�� 
1 .�� �H�1�	 2t��;D 0��� 0��� ��	��= �0�"� �6�^� �" � 0;��	.  
  3 (�� 
�_Y �H�1�	 
� 2�	�_�D ��� �� `" � �"0��� �� `" 0;���� 
1 ���0"� <�1�� �".  
  4 (�� 
�_Y �'�F^� 
� 2����  � ���@^� ���k	 2��� �4 0��� �� �10;� �4��Q� ����� � 
1 ���pH 0"0; !� �D.  

  

←→

←→

k����	 

���
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267 - ,.�� .�� 3F6� /�01  
  1 (g��7 !��� 
Z�"  20��� �	bpK .�� ��TZ�1 �D !.  
  2 (aK � 0��� e���� ! �aK .�� ��TZ�1 0��� e�4�;�=��= !.  
  3 (−COOCH3 g��7 !��� 2��@T4 \4��� �  �� �	−3NO .��.  
  4 (aK ! COOHClCH −2 ��aK  !COOHCHClCH −− 22 Z�1 2.�� ��T.  

  
268 - ,.�� ����� `"�� ��Y�Y <4�@1� �0� 23�1�	 �� /�01 �  
  1 (23 SOCl,SO  2 (323 SONa,SO  3 (42722 , SOHOSNa  4 (32322 SONa,OSNa  
269- 
�� UT� 
� 
A�	 ��  ��0;���� �4��������T'� ��F� 
� 
1 �» 9"D– G�« K���� 2 3F6� /�01 2.��.���; ,.��  

  ) .'�34/0+=° + )/( 2 CuCuE .'� 241/0)/( 2 =° + FeFeE(  

  1 (°E  ����� ��F� 94�75/0 .�� .'�.  

  2 ( 0	�1 �D � G� ����T'�).Hl� 36M (.�� .  

  3 ( 
k�	 !�� 
� G� 
k�	 �� �;���� �0� � ����T'� ��4�A.�� 9"D.  

  4 (��a 
� ��F� � <�1�� :)s(Cu)aq(Fe)aq(Cu)S(Fe +→+ ++ 22.��.  

270 -  <�1�� 
T�4� 
� 
A�	 ��)s(Co)aq(Zn)aq(Co)S(Zn +→+ ++ 22�� <�= 2!��> 
� ��> �f 
� 2 ,.�� .�� 3F6� /�01 2��  
  1 (°E �� .'�H1 ����T'�°E �TZ�1 !� ����T'�.�� � .  2 (Zn(s)  � �0�"�1 
;�Y 2)aq(Co +2.�� �0�@1� 
;�Y 2.  
  3 (.�� !� �� ��C�� 2����T'� ���� .�� �� !��� .'�H1 U4��	.  4 ( �4��������T'� ��F� �» !�– .'�H1«.�� 0;D 2.'�H1 ����T'� 2.  

  

����� 9���   
  

101 - �� 3H� 2��04� /�01 " �H@; .��f ��� �� !�&� !��70  
� 0a�60 ,0�1 �0�= �O�	 0a�  
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