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��� NL�[�{�"� 
��/+I�\��/+I��#*7/+I�	r�%Xf�Y�u��

$��G°’ = 13.3 kJ/mol ��%��G°’ 	n�P��%� ��'#�
��Xf	���%qt(�50`xb���� 

 
���|}���iU�Xf���0F1J4	EI�V&%��&�

"$��|}��Xf	��!���%���qt(�100 `NR��
�. 

 
��� NL�hy(�)�[��{�". 
D/:J4,>HI�,>GJ8J�E=G92J	�Z���%�
�

D/:J4,>HI�=HCJ8J� RNA @EBDJ6��Z�
�� 
E=G92J�   A   	�Z�%��B E=G92J�,>GJ8J��

Z�
���$����k��S	�^&%. 
 
��   A    �i �d�s�(��. 

 
��L�� B�qt( 30`xb���. 

 
��� NL�h(��[��{�". 
:E0E5E;�     A    �"$0E5HJF�����T�&% 
T�&������B� b�V�"$�-F?.3jz�#o~( 2 W_�
�  � C    ������%. 

 
��    A    �    C    �i �d�s�(��. 
 
��L�� B ����,� vlrp����M���Xf	r�%]g��
����. 

 
 �L�� B ����,� 1 T_�<FA:*F�	�����aQ�V
&%�,� 7\�K��Xf	e������<FA:*F��m�c(
w�.� ����� 7\�Xf(���1 mol�<FA:*F��#i�
u�  � C    	O molr�%� ��. 

  



©§LqP^ 
 
s UY��	���§���!oOm]��k�¦����'�����§

�
¦uG`m/ R = 8.314 J K−1 mol−1¦80=5B`m/ F = 9.649 × 104 C mol−1¦

9=@4`m/ h = 6.626×10−34 J s¦£u� / e = 1.602×10−19 C¦J�/ c = 
2.998× 108 m s−1��+§$�¦Fe¦O¦H¦Na¦K¦Cl¦
(" Ag R\ !¦
�,�, 55.85¦16.00¦1.008¦22.99¦39.10¦35.45¦107.9��+§ 

 
¨¥� �L� 5.0 % c��v�{¤ad 1.03 g cm-3¥100 mL/���+�!¦
� �L� 70 % ���v�{¤ad 1.40 g cm-3¥/H mLh��w&(§$�¦
� 5.0 %c��v�{ <?�d/w&(§  

 
©¥s v�{  pH /bm� 2 F$�w&(. ���¦v 13@�/ Kw = 
1.00×10−14 mol2 L-2��+. 
¥1.00 × 10−2 M
(" 1.00 × 10−8 M  [�v�{����¦U� v�{
 pH/w&(§ 

  
®¥1.00 ×10−2 M  ��76>2;v�{ pH /w&(§������ £
¢`m/ Ka =1.76 × 10-5 mol L-1��+�$�¦��76>2;![� �

_K�£¢�¦f[Z�e� �%V.� �&[OH-] [H+]��+§ 

 
  



 
ª¥25�¦���jpEC� 0.100 M Fe2+�{ 10 mL/ 0.100 M Ce4+r~�

{�(*�P�I�`/���§Ce4+�{/(a) 6 mL¦(b) 10 mL¦(c) 15 mL �C
��� �{ �P�I£F/�,�,w&(§���¦� �`�
�+�

P�ISi! 

Ce4+ + Fe2+ ⇄ Ce3+ + Fe3+ � � � � � � � � � � � � �  

���,+§$�¦25��
�+U� r~�P�I£F!¦E˚Fe3+,Fe2+ = 0.68 V 
(1 M H2SO4) ¦E˚Ce4+,Ce3+ = 1.44 V (1 M H2SO4)� ��+§ 

 
«¥NaCl� KCl�)�+�n 2.00 g/v����¦v�{D Cl−� AgCl��
��#�xt�+QL�  AgNO3�{/N	���-¦g),� AgCl � 
! 4.27 g����§�nD NaCl
(" KCl Wo ¤g¥/w&(§ 

 
¬¥�� A 5.00×10–4 Mv�{!XTz¡ 380 nm�
�� 0.125¦570 nm�

�� 0.775 XJd/��§$�¦�� B 7.00×10–3 Mv�{! 380 nm�
�
� 0.640¦570 nm�
�� 0.128 XJd/��§�� A� B v�{/|V�
�XJd/}`����-¦380 nm�
�� 0.298¦570 nm�
�� 0.656 X
Jd����§� �¦� |Vv�{D �� A � B  �d!�,�,H
M �w&(§���¦�� A � B !Si��¦c��{ �&=@:?6A:
B? yM�l*��' ��+§ 
 



ĚėĐ�â� 
 
ĘĕPXNRSJ7T^_[Q]`W1�FDCêª�$*�Ēé4ÆGÊ«

$/-�CėÍćĉ�Î�ÆÕ� 15.0 ē6T^_[Q]`W 48.0 kg �Aić
ĉ�Î�ÆÕ� 11.0 ē6iÓPXNRSJ 42.0 kg �ôĂ0�*ė 61�Ė
jf6��4ç�@ė·~®� 3»1$Ėùèăã>á(ė 
Ğĕ48.0 kg6T^_[Q]`Wh6i�¸°6ćĉGÇ=@ė 
 
ğĕiÓh4òÜ$*Æ6ćĉGÇ=@ė 
 
ĠĕnÙ$*�°6�+ô�1$/��0�*|�ĔÁÚ;BĕGÇ=@ė 
 
ġĕ"A4iÓ"(/ićĉ�Î�ÆÕ� 10.0 ē6iÓPXNRSJGm,
*ė 6ÿ}6iÓăã0ĖiÓ$*Æ6ćĉGÇ=@ė3�Ėÿ}6

iÓăã4@BĖÁÚ;B7Ġĕ0Ç=*ÁÚ;B�AĖ"A4 1.00 ē
Ë×&C>61(@ė 

 
 
ęĕĐ�6}ÒÄð4ċ&C¿6¯æGý<Ėjf6��4ç�@ė 
e�Ì�06}Òw×4@C¢ØÔ6Ø�® N 7}Ò³Ċ t 11>4Ë×$Ė
)6ÂÏăã6��7¿6Ę¿�¤4@,/ó& 1�0�Cė 

 
dN/dt = −kdN      ĔĘĕ 

 
  0Ėkd7ÂÏā��®[min−1]0�Cėt = 061�ĖN = N01&C1Ė}Ò
³Ċ t4��C¢ØÔ6Ø�® N7 
   

N = � ��       Ĕęĕ 
 

1ó"DCė$*�,/Ė}Ò³Ċ4�$/¢ØÔ6Ø�®6�®GZaRU

&C1Ė� �� � �¡ADCė 
� Đ��¼07Ė¢ØÔ6ÂÏā�Gó&64ĖØ�®G 1/10 4Ë×"(C6
4£õ3³Ċ0�C D[min]r�nFDCėkd1 D6Ċ47¿6ċp��Cė 
 
  D = � ��  
   
Ğĕå¾� � �� � 4�/7;C¶>Ąz3�Gá(ė 
 

 



ğĕå¾� � �� � 1� � �� � 4�/7;C¶>Ąz3�;*7û�Gf

6�ą¨ï��Ģ�6h�Aą:ė 
 
�ą¨ï� 
� ÔìĖ� ÞìĖ� ©®ċ®Ė� �Åo6ċpĖ	 2.30/kdĖ 

 kd/2.30Ė� 2.30kdĖ� 1/(2.30 kd) 

 
Ġĕ�C¢ØÔG 110 0}Ò$*1�Ė}Ò³Ċ t =32.0 min 61�Ė¢Ø
Ô6Ø�Õ N/N07 1.00×10−20�,*ė 

  
Iĕ 6¢ØÔ6ÂÏăã4�&CDrGÇ=@ė·~®� 3»0á(ė 
�  
Kĕ 6¢ØÔ6ÂÏăã4�&C kd 6rGÇ=@ė·~®� 3 »0á
(ė 

 
Lĕ 6¢ØÔ6Ø�ÕG 1.00×10−6 4&C64õ&C³ĊGÇ=@ė·
~®� 3»0á(ė 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



³°9>B3s�Gza�q����¥�0,?B0���' 60.0 L min-1�M

��ª���±30.0 �
# 80.0 ���W��%²0,?B0�����&�
�%�¥�y���%q�C��¥�R]�r 95.0 �±U]�r 60.0 ���
�'±0,?B0����_����²ID�`���"² ��®��¡�

©�!¢¦�±�X~j�³���±ZL'HE��± ��"²K�±0,

?B0��������¬�f�[�� 5.00 mm±�Jnr� 50.0 W m-1 K-1±

���±�Sh��re��J�O~��&�& 2.65�103 W m-2 K-1� 3.05�
103 W m-2 K-1��%²�	±0,?B0�������lr��&�& 1.20�
103 kg m-3� 1.00�103 kg m-3��±����&�& 3.12�103 J kg-1 K-1� 4.18�
103 J kg-1 K-1��%²�	±��®±�Gz�9>B3�f'§����¤

$±�&Ih�J������%!���%²��±E�#&��wP��G

za�����L��	��gY���!���%² 
µ°u�����£ª�ª Wh'� "² 
 
¶°m~qc�rp'UR$]��r
#�U�±ZL K� ��"² 
 
·°f�J�O~ hw'�U�"² 
 
¸°0,?B0��������¬�×xJ�O~ U'�U�"² 
 
¹°J�¯� A'� "² 

  



´°«� 5.00 m, St 4.00 cm �T��lr�=1.2�103 kg m-3±�Jn� k = 
0.500 W m-1 K-1±��� Cp = 3.20 kJ kg-1 K-1±�r   = 3.00�10-3 PaAs�
�M��&��%²ID�`���"² ��®��¡�©�!¢¦�±

�X~j�³���� "² 
  ��±u��v��ID�s'\����"�² 

7(4@-�s� �   

6B.@A:)2*;�s� � ! = 16/&'     o����|}O~ 
8</+0�s� � �  F����|}O~ 
N����%g~�k��ID��	$��%² 
!P :bV{i� L :T��«��  
D :T��St� :qc�¨� :�|}O~� Re :>*5=1~ 

 
µ°>*5=1~�s'��±>*5=1~���Q��%�'��² 
 
¶°M��ª 1.00�10-2 L/s��&�d^±o���%
F���%
>*5
=1~'!����±�d^�T������%bV{i'¡��"² 

 
·°M��ª 1.00 L/s ��&�d^±o���%
F���%
>*5=1
~'!����±�d^�T������%bV{i'¡��"² 
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