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 - %��	, (	��� �9K30  ���{ �[�� �� 	� +�� *,�� �� %K�*
T

5  ��� 0*
� +�� �� -*
"[ �9W� �*

 - %��	, (	���30 +�1* �:�$ +�.#C� ��C� �* *,�� �� %K�*,  �� �* ��� ���.I	 %:�T� -����

���	 �I� ��� +�� )Www.IranEstekhdam.Ir(  

1(0,2                      2(0,4                           3(0,2	√3         4(√30,4   

59-   �[�� �� 	� �#g�C� c�T#� ��	.��	 �:�$ �* ��	� X> -�� ��� �>	
�&� �:�$ �� �:�T#�
T
   Vo ��� �*8  �[���� 	� �g�C� (�"1 � %���{

T

 )]%+O ��� �* (5 ��: �� �\ %���{, V ���

���	 %���{ �� �#� )Www.IranEstekhdam.Ir(  

1(3                               2(4                  3(5                           4(8  

60-  �[�� �� -	 %I
HD
�

5  ]�J/ %� -	 0��	* ��C�10  �* (  X�
#� ?�#/ 0,	��	 .��&�� �\ 	� �#�

���	 %���{ ��iW� �� �#� ��� ���"�j �� 	� 0��	* xA� %I
HD %: �B�� 

)Www.IranEstekhdam.Ir(  

1(1,25                       2(2,5                            3(
5

2^                                         4(
5
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61-  ��g '� !
\24  - %�,� ��g -�9#�	 %� �D	.��	 �#� �#���500  (  !
\ +�Y����� ���D28  �#���

)���	 ��� ��g -���� ���{ *
/ ���#�_ � �& `
UE( )Www.IranEstekhdam.Ir(  

1(1250                      2(250                          3(25                                         4(125  

62-  e�.� (��
� %I*�J�A,B �* =
� ��2#�	 X�T� ,	SI ��
A�aK � &. &� !"�B
	�&? �
&. ��, aR	                      &. &� !"�B
�&? � &. 0� �* ��	 -	�� �&"� - %H`�g ���#": .��	 (

���	 =
� !
\ ��	�� ��� %f.� )Www.IranEstekhdam.Ir(    

1(
�
�                             2(

�
�                               3(

�
�O                                  4(

�
�O  

63-  %#C� �9#�	 '� �B
` %I
I '� �* �#q�, *
/ �� ��I
B 0��D %�, !
\ ,	 -�C: %� %I
I !
\

���	 %I
I �* 0�/ *�W�	 =
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64-  5�\ '� '���B �	
� �����9� %H`�g �D	 n��� s���,  �*,  5�\ (�"1 �/�� �	
� ��I�	 ,	6 

�/�� �#�I �H��, ���	 �#�I �H�� ��� �/�� �	
� '� Z�[ )Www.IranEstekhdam.Ir(  

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

65-  =
� !
\ �� ���� 'B �
�0,6 (��&��, ���B �� �f�T� %� ,  X�T� ��	 -,��	 s�	Yg	 �D	1,32 

 �/�� !�,, )���	 0�/ X�T� ?iK (
B
g ����
� �[��
T

 8 10 J 3   ���{ �   '�^jJS    24-10 6 

/6   ��	 . ( )Www.IranEstekhdam.Ir(  

1(4 J 1017                   2(4 J 1018               3(4 J 1019                    4(4 J 1020  

66-  ;�K %� �"CKkg2 %�I�	 �[����
T

 20 ���{ -����.��  �� �* �:�$ %� %���{��10  *
"[ �B
��

 ��� %� +CK %�I�	 �[�� -�#�	���3  ��� ��	 (���j �* +CK �:�$ 0,	��	 .��: �� �{	 (	 �� %���{

�$	� ���SI���	 )Www.IranEstekhdam.Ir(  

1(120                           2(70                           3(50                                               4(40  

67-  ]�J/ %� -	 0��	* c�T#� '�20  ��	 �/�� (  ?�#/ �D	 .��, ��� �* �>	
�&� �
\ %� 	� �#�

���: �� �\ %���{ ��� �* 	� o
q c�T#� )Www.IranEstekhdam.Ir(  

1(
1

3
                               2 (

1

2^                         3 (
1

4
                                             4(

1

√15^  

68- *�	* 0*�� ����
� �:�$ X> 0��j '� -�� %: -�����
� �D	,  %.�q* �1 �*20  0��j ��	 !
\ ���

���"�Q� 	� X>, ���	 %���{ ��� (  ?���#� 0��* )Www.IranEstekhdam.Ir(  

1(3                               2(
1

3
                         3(

1

6
                                         4(6  

69-  - %�I�	 �[�� �� a^> X�	�/ �* -	 %I
HD
�

  20  ]�8B�	 ,	50  +p�q -�#�	� �* ���, _f� -�#�

����, - 0,�� �* %I
HD X�
#� �[�� �D�Y�. *
/ �� w�B�j ��� %� ��s1= 1t   �Bs4 =2t   �� �#� ���

)���	 %���{g=10
T
 �( )Www.IranEstekhdam.Ir(  

1(5                                  2(10                       3(15                                     4(20  
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70-  (,� %� �"CK� ��	 ���mB U��q Mg	 _f� �� -�	* V�/ _f� - %��	,20  �	�q _f� -�� �B
��

 _f� - %��	, %: !�	 �I�$ �*.*�	*37  ��	 %K�*, *YmI �� ����j %� �� ���{ �[�� �� +CK,  �*

 %� 	� %��	, ��	 ;�* �I�$53  �� _f� 5�\ ,	 �I�$ �* ��	 �* %: ������.+�1* �� s�	Yg	 %K�*

���	 �B
�� ��� ��B�B %� *
/ �� *�	� +CK 
�� �c°	 � &. 0		 )Www.IranEstekhdam.Ir( 

1(12 �20                        2(15 �16                  3(12 �16                            4(15 �20  
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71-) �H`	 ��
#�	
: *�[�D	n��	�� (3 �/��, �*�	* *
K� %�� ��	 �* !�#����	 ���   

1�7(              289)(      3:3 (        4;� (  

72- ���	 _�T` �H>	* %f�	� -�1�A�[ *�
� �* VHf� ;	�: )Www.IranEstekhdam.Ir(  

1 ��)	��� �) �� <�� 
�(6d,5d  ,1=�) �,7 �> ��? 
�    2,3�7 (� :/@� (A�1B� 
�C :- (D2) (  

3,3
�� (E�	���> 8/"�F (D2)(                  4,1=�) �),/1/=*�� �),/3�=3� G��7(  

73- �A�[ ;	�: *�
� �*, �*�	* 	� �"B	 ]�J/ ;
98� �CI	�����	� ]�J/ 

)Www.IranEstekhdam.Ir(  

1               
�E�H�(       2                             ��I3(3         <+./1�(                    4<+,�(  

74-  ?���B %�� *�	* -�K �����B !��K ........�"� ....... %/
D �* ����"�/ �A�[ ���B
�B��� ��#&I	

.*�	* MHJB....... )Www.IranEstekhdam.Ir(  

1���-(,8��
,                  J��2���-(,8��
,                  J��3K/+�>(,LM,                    J��4K/+�>(,LM,J��  

75- ���	 0�/ %I*�h� (|�C:	� ;
����
I  ��� (��#&I	 ��� ��C:	 ;
����
I  V�:�B �* )AL,8013(   

1            �7(         2                               
�@M(3           :�(                  4�� (  

76-���H: +��� �
H�, *
K� ...... ��
�j ;�� %� -
q ���C� - %�z�K -���� (	 �	�z ���� ��	 U&/......

.��	 }�� (���K -�����........ ��
` %�� .. �I�$ �* 0*�� ��	.*�	* )Www.IranEstekhdam.Ir(  
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1(@N� 
�@M(,(�3���*,O�P�,                             ��HQ�2(RS4�(, (3�+,  O�P� , ��HQ�  

3(RS4�(, (3�+, ,��N,                                        O�P�4(@N�
�@M(,(�3���*, ,��N, O�P�  

77- +W$ *�	���#�	 X�	�/ �* �D	 2SO  ~
H> �� *�D
D -	 %�
"� �#>
� ,	 U`�$96 (Y�C:	 �`�* 

,  �� ��	��33,6 �/�� �#�I, ) ���	 %#g� ��: %� ~
H> �`�* ��	 �� *�D
D ;�D ���1-g.mol32(S=   

1(25                     2(46,8                            3(50                                4(100  

78-  !
HT� �#�I �H�� �`0,014  %� 	� ���H: +�Y��� ��
�100 !
HT� �#�I �H��0,02  0�.� ��
� �	�#��

���	 �#�I �� !
� ��� (  %#���
� � ;	�: �g��	 0��1* s�:	� +��: �� %g��	  

1 ���=/3 ;�T3(0,001                    2 ,+�H* <+./1�(0,002         

 3���=/3 ;�T3(0,0002              4,+�H* <+./1�(0,001  

79- � ��: %� �#2�� ��"�	 �9K �1 U�h�
B	 -	
1 %C�: �* %: -,�D���	 ;	�: *�� �  

1            ,/�*� �� �	��=/3 (2                         ��)(3             ,/�*� �� K-�*(        4�U��=/3(  

80-  �D	20  �� 	� (,����1 ,�D ;�D11  (  �*� 0*�: e
H@� %#C� �� 5�6 '� �* (Y�C:	 ,�D !
�

* U��: s�:	� +1 %� �B +��: *�W�	 �&��#&I	 %q�K��1, s�:	� (���j �*,  �� U�&2B ?  !
�...........

(���	
@� �� %� ��	� ,	 	� �1 *�[). ���� �� �q�� ..........,�D !
�.........� *
/   

1(10/5                 �U�
,/)/2(12/5            �V/�*�/3(10/6     �V/�*�/                  4(12/4�V/�*�/  

81-  ���I�#g !
�g n�� ���mB %�$��PH ���	 ��, *�[ �* ;	�: ����� 
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1(1,3 ��4,4                     2(5,5 ��8                    3(9 ��12                              4(8,5  ��10  

82-4,  U�B	3  �4, (�#Q1 U�#� -*, ���	 !
&I
� �* ���: +B	 ��� -	�	* 

)Www.IranEstekhdam.Ir(  

1(12                               2(11                          3(10                               4(9    
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1                       KW
�(2                 (2X? ��W�-(3         Y
,� 8Z/>(                4Y
,� :3��=��(  

84-  ���	 '� ,	 �#�I �H�� �C��0,04  ��80  �� ��C:���1 +��� �#�I �H��PH=12  *
/ �� �G�>

���	 ;	�: ���	 ��g�6 )Www.IranEstekhdam.Ir(  

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

85- � �B��� �H`	 U�I*
��8I
� (,����1 �
K -��* (*
� ����j ���C�� ?  �
K -��* (*,  (�&�	

.��	 ��8I
� (�����1 �* ���&�	 ���� ;�[� ?  �*......... )Www.IranEstekhdam.Ir(  

1 ,3�/> �
��[�-(��[ (W�4W�� K/- (3U�
,/)  

2(�W�� 
,3�� ,3�/> �
��[�- (  

3��4W�� ��) <�� K/- (R\[ (�3����* ��) ,3�/> G/49�(  

4 ��4W�� 
� �) <�� K/- (�3����* ��[ ��),3�/> G/49�( 

86- ���	 _�T` VHf� ;	�: )Www.IranEstekhdam.Ir(  

1 �U�3� �+�.�� �- :* ,3,A��� (���//0� 	� :=�� �
(,17�- ;��2) G/�3�=>  

2,+
 (� O��? :- (+�/2/7 �//0� ��X+� 
� (+�3��� :W.1� :- (+�/2/7 �
�,+�>(  

3]/X3 ��)	�^ �
�� 
�(, ,+
 (� 
�27 :- ]��1� �,1+
�� �) <�� ���- ,3�/> G/49�  

4 �) <�� K/- P3�/> G/49� J�D1)(, ,-�+ (� �)�* �@3
 G/�3�=> �U�3�� ��7 (� ��	
 �U�3�  

87-  ���8#� ���* %�
D %� ,	 '� �1 ����#&I	 s�	�  �� ����"�/ %�
D ;	�: �&����#&I	 s�	� 

���	  

1(+CU 
29                     2(+3Ni 28                                 3(+2ZN 30      4( +3Ga31  

88-  ��
�j *�
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1�� :=�) :H"��( 8�� 8-�_ �U�
,/) <��  
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2,3�-��- �D+,4+ �- :S���� :-`�N ��)��/3(  

3,3
�� �
 G/�3�=> �U�3�� �
�,+�> ��./� K+����- ,3�/> 
� �U�
,/) ��) <��(  

4�-��- �U�
,/) G/�3�=> �U�3�(436 8�� ��� �- ��U �H/*  

89-� ����  �� ��* %� ......... �� (  ���H:	�#B s�:	� ,	 	� +�C�H�� �>�� �* 	� (  OI�> ��
` %�

.���� �� ��&� ........... -�1 %/	�B� ....... -�1 !
H� )Www.IranEstekhdam.Ir(  

1<+./1� (, �,/7
�F,                                        (4/3��=4W�2<+./1� (, (=F��, (4/3��=4W�  

3</�H* (,  (=F��, (4+�=4W�                4</�H* (, �,/7
�F, (4+�=4W�  

90- .........%JI�f� %� %: ��	..,	 �2@� �"�/���D )Www.IranEstekhdam.Ir(  

1a/��1+�����(,�	���> (� (+�/2/7� (4+./� ,1+
�� 
� �U�3� ��T=3�� ���^  

2a/��1+�����(, �	���> (� (+�/2/7 ��) ,1+
 �� 
� �U�3� ��T=3�� ���^  

3(2/7 ����(, �	���> (� (+�/2/7 ��) �1*�� �,7 J�X3� (D3�DM  

4(2/7����(, �	���> (� (+�/2/7� (4+./� ��),1+
�� 
� �U�3� ��T=3�� ���^  

91- -	�	* �I�	 %: �/�� *
K
� (�C&� (	
�I �* �D	ML100  -	�	* ���*� ? ML200 ? ,  �* �* �1

 -��*25 �/�� *	�D �#��� %K�*, � �9�  0����* VHf� ;	�:���	 ���*� 

)Www.IranEstekhdam.Ir(  

1 8�� �-��- ���/W �� �) 
� O
 ��) ��4W�� 8*�? 8A�� K/D3�/� (  

2 8�� �-��- ���/W �� �) 
� O
 ;V+� (+���^ 8/��b (  

3 8�� �=9/- ��� ���/W �- :�+�T� 
� J�� ���/W 
� O
 (+���^ 8/��b (  

4 :- ���/W �� 	� a+ �) 
� O
 ���� �,3��
 ���- (35 ���^ (=3�� :N
�, 8�� J.=W ��-��- ����^  

92- ���	 ���* ���h[ ;	�: )Www.IranEstekhdam.Ir(  

1,11* (� :/@� .1D1� �- cW�F ,+�H*��=� </�H� �1*�� 	� �
 cW�F </�H� (  

2�
�
 8�� :- �U�
,/) �- ,/�*�3�� K-�* �1*�� 	� ���� (� �
 ��3��� (  
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3 ��* :/@� ��=� ���� (� d1� ��e	 �- f�� 
��- O
 
�g- �1*�� 	� (  

4��7 (� ;��!=�� �)�2/> �h� 
� ��) :/!B� � �V/�*� ,/W�� ���- ,/�*� </=/W ��
�� ��) (C�[ 	� (  

93- ���	 ,�g 'B ��, -�1 X�T� ,	 '� ;	�: )Www.IranEstekhdam.Ir(  

1                     (4W� � O
 (2 O
 (                        8!3�3                            i+� O
 (4��W
 G^ O
 (  

94- ��	 �#": ?  �*... -��ij !^T�	 ,	 ?  �*....... -��ij !^T�	,  ..............s@�... !
&I
� �* 	��,

.*�	* %hH� ............s@��� )Www.IranEstekhdam.Ir(  

1��3��� (, ��3���-,  ��3���,  (R\[,                          (R\[�32��3���-(, ��3���, ��3���-, (R\[, (R\[�3  

3��3��� (,��3���-, ��3���, (R\[�3,                             (R\[4��3���- (, ��3���, ��3���-, (R\[�3,  (R\[  

95-  !
HT� �#�I �H�� ���36,5  ���K �`�*HCL  %�9B -	��100 �#�I �H��  !
HT�2  ;,� (  ��
�

) 	� !
HT� �I��� ���	1-g.mol 1,25                             (������ �l� �*) : g . m  35,5, CL = 1(H =

1-o l  

1(10                       2(14                               3(16                                      4(20-  

96- �	�.�E ∆ � ∆f  !�� 
H�: VC$�� ��, s�:	�,  U��: ;�W�	 �"� �D	 ���	 ;	�: V�B�B %�

 �	�.� c�T#� (
#C�j �� ���H�� '� (��* s�:	�320  X�T� -�� %����� (  �� 0	�"1� *
/ *	,  !��

45 .�1* ;�W�	 ��: !�� 
H�: )Www.IranEstekhdam.Ir(  

1 (320 �+365                                            +2 (275 -   �40   +  

3 (275 � +30-                                             4(320-  �365-  

97-  ?  �* �1,�D -��ij !^T�	 0��� �* *�
� ;	�:, ���	 ���* )Www.IranEstekhdam.Ir(  

1��� �)�* �- (,  O
 
� �)	�^ ��+P> �jQ3�,  ,-�+ (� �+�.��  

2
�9� �+�.�� �- (, O
 
� �)	�^ ��+P> �jQ3� ,  ,-�+ (� �)�*  

38�� �=2* �U��=/3 	�^ �- :�+�T� 
� ��=� 	�^ ��+P> �jQ3� �- ��� �/_�� (  

4 �V/�*� 	�^ �- :�+�T� 
� �	��=/3 	�^ ��+P> �jQ3� (,  8�� �=9/- ���4+ ���� 
�  
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98-  %�9B -	��10,4  ��C:����1 +��� !�
� '� !
HT� ;�D,  *
� ;�D ���80  ;,� �`�*

)���	1-g.mol 40N a O H=( )Www.IranEstekhdam.Ir(  

1(0,5                         2(0,4                               3(0,3                                4(0,2  

99-  !
HT� �#�I �H�� ���1  !
HT� ;�D ���� ��
�1  ��	� (	 !�
�0,5  �� ��C:����1 +��� !
�

(���	
@� �� %� ��	� ,	 	� �1*�[ )�*�: %�9B (	
B )Www.IranEstekhdam.Ir(  

)1-:gmol 23, Na=16.O=1H= (  

1(500 ,550               2(520$500                    3(520,550                      4(520,500  

100- ���K �`�* �D	2,5  �* ���H: +��� ;�D47,5  �* ��C:����1 +��� ���K �`�* �� ?  ;�D

 �/�� ��	�� (	 !
HT� ,	 %�
"� '�,  �*25 ��C:����1 +��� !
HT� %�
"� ��	 ,	 ;�D,  (  ,	 ;�D ���

�*�	* *
K� )Www.IranEstekhdam.Ir(  

1(1,30                      2(1,25                         3 (2,20                                4 (2,25  

101-  !
HT� ,	 �
l��4  ��
�, ���	 ��, *�	
� ,	 '� ;	�: )Www.IranEstekhdam.Ir(  

1 (4 
� (3,7 G? ;��� ���ml1000 ��HQ�  

2 (4  
� (3,7 G? ;��� ���g 1000  ��HQ�  

3 (4  
� (3,7 G? ;��� ���g1000�j?  

4(4  
� (3,7 G? ;��� ���g100 �j?  

102-  !
HT� ,	 ���J� +W$ %� �D	0,2  *
/ %g��	 �f.� ?  +W$ (�"1 ��C:����1 +��� ��
�PH 

��	�� %: ��� �� ......... %� ......... ,	 ( PH .��	 (	 ��
� ..........!
HT� 

)Www.IranEstekhdam.Ir(  

1 (13,3,12,3,0,01            2(13,7,12,7,0,1          3(13,7,12,70,01,             4(13,3,13,0,1  

103- ML 200  !
HT�0,05 ) ���	 '�p�Y�� ��
�4,2=aP K  !
HT� '� U�&2B -	��.��	 0�/ %�9B (

 �� �g��PH=5,2  !
HT� +W$ ���mB� '"� �g�&�  ,	 )�*�: %g��	 (	 %� ���� ���K � �Y�� ;�D ���

5�`  �l�(*
/E.T%D��:f � �, g, 12,O=16.Na=23 )Www.IranEstekhdam.Ir( 



 

 

١٧  ����� ���	
 ��
� ����� ���
�–  ���94  

1(72                            2(7,2                              3(1,44                              4(14,4  

104-  !^$ '� �* �	�g ��� 0*�� '� (*�: U$��, �*	* �1	
> -�� !^$ ~	
> �* �	���mB ;	�:  

1��2X3� ���� �+�.�� (,                       k�N ���� �+�.��2
�g- 
�9� �)�* (, k�N ���� �+�.��  

3
�g- 
�9� �+�.��(,                           k�N ���� �)�*4��2X3� ���� �)�* (, k�N ���� �)�*  

105- ���	 '��
8I
� %�9B -	��,  ���� ��
� '�49 ..... �* 	� ���	 ;�D)......H=1, O=16, S=32(  

1(1000 ��* G? O
 J�^  

2(50 ��* G? O
 J�^  

3(400 ;��* G? O
 �=/W G/H/�,  :- �
 �� <X?500 ,3��
 �=/W (H/�  

4 (500 ;��* G? O
 �=/W (H/�,  :- �
 �� <X?1000 ,3��
 �=/W (H/�  
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i��> ���� 

 

i��> ���� 

 

i��> ���� 

1 41 3 21 3 1 

4 42 4 22 3 2 

4 43 1 23 3 3 

1 44 1 24 1 4 

3 45 4 25 4 5 

3 46 2 26 1 6 

2 47 3 27 2 7 

4 48 1 28 4 8 

2 49 4 29 4 9 

1 50 3 30 4 10 

1 51 2 31 2 11 

2 52 1 32 3 12 

3 53 4 33 1 13 

2 54 2 34 3 14 

3 55 3 35 2 15 

3 56 4 36 1 16 

3 57 2 37 1 17 

1 58 2 38 4 18 

3 59 3 39 4 19 

2 60 3 40 3 20 
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 ��
� ����� ���
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i��> ���� 

 

i��> ���� 

 

i��> ���� 

1 101 4 81 4 61 

4 102 2 82 1 62 

4 103 4 83 1 63 

2 104 1 84 2 64 

3 105 1 85 2 65 

 106 4 86 2 66 

 107 2 87 1 67 

 108 2 88 3 68 

 109 1 89 1 69 

 110 2 90 4 70 

 111 4 91 3 71 

 112 2 92 4 72 

 113 1 93 2 73 

 114 4 94 1 74 

 115 3 95 1 75 

 116 4 96 2 76 

 117 1 97 3 77 

 118 1 98 2 78 

 119 2 99 4 79 

 120 2 100 3 80 

 


