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3.
P���f��

,��i�l]f�,
���

(Ka���), 
�f��i���l�

____,��� ¡�
____

?
 

4. 20 mL 0.50 mol/L H3PO4¢£¤ 5.0 mL 1.0 mol/L
i

Na3PO4¢£¥¦§¨, 
Z

pHy_____
?

(H3PO4

i
pKa1~pKa3a�y 2.12,7.20,12.36) 

5. ©ª«¬­efAg
+�G�l]®¯°I

      
� ?±�l²³G

        ´µ¶· 

 6. ¸¹º»¼½¾¿ÀÁÂÃÄ¶ÅÆÇÈÉÊ¿ËÌÇÈÍ____ Î____ Î_____ Î____Ï· 
7ÐÑÒÓ H2A

Æ
pKa1Ô pKa2

»ÕÖ
4.60Ô 8.40,¸»×ØÙÚ H2AÛHA

-
ØÙÜÝ

pH
Ö

____,HA
-ÛA

2-
ØÙÜÝÆ

pH
Ö

____
·

 

8.  Þßàáâãäåæç è(é A,B,C,D)  

    (1) MnO4
-êë

 Fe
2+ì

, Cl
-
Æíîïðñ

             ò  

    (2) MnO4
-êë

 C2O4
2-ì

, óÅôõöñ  ___________
·
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9.  Fe
3+

/Fe
2+./0.1234

HCl 56________734 NH4F
6

________(893:;<=>?
)@ 

10.  ABCDEFGHIJKLKI
HMNO

             
:

         
:

            @ 

11. NaOH PQRSTFUVWXY>Z[\] CO2, ^_T`PQEFabcdeCf,gh
__________;i^_T`PQEF H3PO4

RS
(jklmno)pgh_________@(qrs:r<=tuv

) 

12.  Awx(yz{|)}FKL~�}FIJH��LPQHbS���      L�>��   

       MYlgK ′ L��    pML������?�L��>�`�}F@�_����     ��PQbS@ 

13.  ������ ¡¢£fJ¤¥H¦§¨SO    
¨S©

     
¨Sª

     
¨S@ 

14«¬­®|¯°±²³´µ¶·fLp¸¹[\º»¼½      
?®@ 

15«¾¿ÀÁÂÃ F-ÄÅÆÇÈÉÊËÌÍ TISAB ÎÏÐÑ       Ò       Ó       Ô 

16. ÕÖ×ØÙÚÂÛÜÝÇËÞßàÄÅáÃÆâÊËÌÍ SrCl2ÅãÏÐÑ     Ô 

17. äåÊæçèéêëìíîÊïðÒ      ÒñïðÒ        ÓòóôõöÛÔ 

18÷¾¿ÀÁÂÃøùúÎûüæýþÿ�________
È

________��Å�Ã�Ø��À�äÅæýþÿ
________ �	
Ò��
���Ô 

19. 
çèÛÜÄÅ���øÊÎ��×�Ñ________

×�Å��Û�ÛÜ���ÛÆÇÄÅ���
________

�øÊÅ��
Î�Û________ �	������çèñÔ 
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1. $%&As2O3

É'âÊ�Éø
0.02 mol/L KMnO4

âÊ
,()*ÉøÄ+,âÊ-.Î/0
1æ2

,
�

As2O3

âÊÎûü34-------------------------------------------------------------(  ) 

    (A) 0.016 mol/L    (B) 0.025 mol/L    (C) 0.032 mol/L     (D) 0.050 mol/L 

2.  
Ð

HCl
ÉÊÃø56

(Na2B4O7 710H2O)
Æ8Î9ü�Ä:�;ßà<= 100%Î>?,

ã×@Ñ
--------------------------------------------------------------------------------------------------(    )  

    (A) 
Æ8A9

   (B) 
Æ8ÙÝ

    (C) 
Æ8BÝ

   (D) 
Æ8AC

,
ÙÚDE
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3.  tuvwxyz{:  

           B4O7
2-

+5H2O=2H3BO3+2H2BO3
-
  |tu}~HCl �,tuvHCl

x������
-----------------------------------------------(  ) 

    (A) 1:1     (B) 1:2       (C) 1:4      (D) 1:5  

4.  �������|�����}���x{-----------------------------------------------(  )  

    (A) K2Cr2O7    (B) Na2S2O3    (C) Zn        (D) H2C2O4 �2H2O  

5.  ����|��������� BaCl2⋅2H2O� ¡Ba
x���¢£¤¥¦§¨©ª«¬}�­®¯�

 [Mr(BaCl2⋅2H2O)=244.3, Ar(Ba)=137.3]
§°¡ª«±²x{-----(   ) 

(A) x =55.42        s=1.5                (B) x =56.15         s=2.1    

      (C) x =56.14        s=0.21               (D) x =55.10         s=0.20 

6.  ³�´µx CO3
2-¶

S
2-¶

C2O4
2-¥·¸¹��w��

, 
°¸¹º»

(¼½¾¿)
xÀÁ{

----------------------------------(   )  

  (ÂÃ H2CO3:pKa1 = 6.38, pKa2 = 10.25, H2S: pKa1 = 6.88, pKa2 = 14.15;H2C2O4: pKa1=1.22  

pKa2 = 4.19 )  

       (A) CO3
2-

>S
2-

>C2O4
2-

         (B) S
2-

>C2O4
2-

>CO3
2-

  

       (C) S
2-

>CO3
2-

>C2O4
2-

         (D) C2O4
2-

>S
2-

>CO3
2-

  

7.  ÄÅ¶Æ¶Ç¥È�ÉÊ�´µxH2C2O4
¶

NaHC2O4Ë Na2C2O4

��
, Ì|HClÍNaOHÎÏ¾�Ð

pH,
±ÑÒÓw¾�ÐÉÊ

,Ô�¥È¡[HC2O4
-
]
xÕÖ{

--------------------(  )  

       (A) ÅÈ±¿                  (B) 
ÆÈ±½

  

       (C) 
ÇÈ±¿

                  (D) 
¥È³×  

8. Ø�� pH=5.1
xÙÚ��

,
±²ÛÜ

--------------------------------------------------------(    )  

     (A) ÝÞÆß(pKa = 2.86)         (B) àw(pKb = 4.74)  

     (C) á¦Åâ�ã(pKb = 8.85)     (D) Åß(pKa = 3.74)  

9.  
|

NaOH
}���ä~Ýå»ß�,Ì»ßËNaOH

x´µæ�çèé½êë
,ìíîïðñ

--------------------------------------------------------------------------------------------------(   )  

       (A) òóôõö÷ø 0.1%ùpHúûü  

       (B) òóôõö÷ø 0.1%ùpHúýþ  

       (C) òóôõö÷ 0.1%ùpH ÿ�,
ø

0.1%ùpHûü  

       (D) òóôõö÷ 0.1%ùpHýþ,
ø

0.1%ùpHûü 

10.  �������íî�	
�íîù�-----------------------------------------------------(   ) 

     (A) 0.1 mol/L HF       (pKa = 3.18)  

     (B) 0.1 mol/L HCN         (pKa = 9.21)  

     (C) 0.1 mol/L NaAc     [pKa(HAc) = 4.74]  

     (D) 0.1 mol/L NH4Cl    [pKb(NH3) = 4.75]  

11.  
��� H3PO4� NaH2PO4ù��,
�

NaOH �
��íî������, 
íî���
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a(mL)12�3�45�6789:;, 
íî���

b(mL)1ì a � b ù<=�----- (   ) 

     (A) a>b     (B) b = 2a     (C) b>2a     (D) a = b  
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12.  YZ 2A
+
+ 3B

4+
 → 2A

4+
+3B

2+[\]^_`abcde
 ---------------------------(  )  

    (A) [ �ϕ (A) +
�ϕ (B)]/2           (B) [2 �ϕ (A)+ 3 �ϕ (B)]/5  

    (C) [3 �ϕ (A)+ 2 �ϕ (B)]/5         (D) 6[ �ϕ (A) - �ϕ (B)]/0.059  

13.  (1) f 0.02 mol/L KMnO4ghij 0.1 mol/L Fe
2+gh  

    (2) f 0.002 mol/L KMnO4ghij 0.01 mol/L Fe
2+gh  klmnopqrijstue

 ----------------------------------------------------------------(   )  

    (A) vwx                (B) (1)>(2)  

    (C) (2)>(1)                  (D) ycdz, {|}~  

14.  f�`|�j�w���,������ Ag3AsO4 ��,����� AgCl,��������
,��As2O3������ ¡-------------------------------------------------------------(    )  

    (A) Mr(As2O3)/Mr(AgCl)         (B) 2Mr(As2O3)/3Mr(AgCl)  

    (C) 3Mr(AgCl)/Mr(As2O3)        (D) Mr(As2O3)/6Mr(AgCl)   

15.  ¢£¤¥¦(L)§Ag
+
��¨©ª�

lgβ1« lgβ2¬­�4.7«7.7,®[AgL]¯°±²³�[L]�
-----------------------------------------------------------------------------------------------------(   )  

    (A) 10
-4.7

     (B) 10
-3.9

     (C) 10
-2.7

     (D) 10
-3.0

  

16.  
�

EDTA´µ¶·¸¹º»¼½,¾¿ÀÁÂ�Ã¹¡----------------------------------(   )  

     (A) 
Ä�Å

-
º»¼½¨©ª�Ã¹

  

     (B) 
Æ¼Ä�Å�Ã¹

  

     (C) EDTA-
º»¼½¨©ª�Ã¹

  

     (D) 
ÇÈ

 B § C 
�É©Ã¹

  

17.  
�

EDTA
¶·

Bi
3+
³

, ÊËFe
3+ÌÍÎÏ�

-----------------------------------------------(   )  

     (A) ÐNaOH                       (B) ÐÑÒÓÔ  

     (C) ÐÕ¤Ö¦                     (D) Ð×�Ø  

18.  Ù·Ú³�ÛÜÝAgCl��Þß,àÏá���âã¡---------------------------(    )  

    (A)Ðäå HCl                (B)Ðäæ«�NaCl  

    (C)Ðäç®è��éHCl      (D)êëìâãíÐä NH4Cl+NH3  

19.î½�ï�ðñò�¡------------------------------------------------------------------(    ) 

A. óôõö÷Ùøù���úûî½    B. óôõö÷üýþÿ������� 

C. ��	
�üýþÿ��
�
�    D. ��	
�üýþÿ���� 

20.�����-������������--------------------(    ) 

A. 
��� !"��#$

  B. 
����!"��#$

 

C. 

��%&

            D. 

��ÿ&

 

21. '()*�
+*�,�-./01234�-------------------(   ) 

A: 
	5
6789:
�67;

B: 
	5
<:
67�=>?;

 

C: @A)�67;            D: @A)�89-.12 
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22. stuvwxyz{|}~t��������������-------------------(  ) 

A: ���(����)
���

B: ������C: ������D: X-���� 

23. ����x����� ¡�¢£y¤¥¦§¨�©ª�: -------------------(   ) 

A: «¬­�®¯ª�B: °�®¯ª�C: ���¯ª�D: 
 ¯ª

 

24. ±�®¯²³´µ¬��¶·�-------------------(    ) 

A: 
´µ¸�

B: 
´¹º»�

C: ¼½»�D: ¾¿¶» 
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´
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1. (6
´

)
¥ÆºÇÈÉ�ÊË}ÌÍÎÏ©ªÐ

 

2. (5
´

)
¥ÆÑÒÓÔ�ÓÔÕÖÐ

 

3. (8
´

)×ØÙÚÛÜÝªÞßà�áßâãäåáßÕÖyæçH3PO4

�èéêë
 

4. (7
´

)ìí�îï¶ðñ�òóôõöë÷èøÏë 

5. (6
´

)ù¯ß�´ú�ûüýþ�ìíëÿê´ú©ª����ë�ê�ã���ìíë  

 �Á	
Ä
( 37
´

) 

1. (5
´

) � 100 mL�
�­yHB � pKa= 5.30���¸� 0.25 mol�L-1y���
�­xæç
0.200g NaOH �������ö��ypH

�
5.60
ÐÂ��
�­}� pH

���ë
 

2 (5
´

) ! 1.000 g"#x�Û$ö% 2
2 7Cr O −
Ðæç

25.00 mL 0.1000 mol·L
−1  

FeSO4

·&�­ '�ê 0.01800 mol·L
−1 

KMnO4

·&�­
7.00 mL (á)� FeSO4

Ð*"xÛ� �´»Ð
(+,MCr = 52.00) 

3 (9
´

)
�

3-ê NaOH
Á

NaHCO3

Á
Na2CO3

å./0 ¹%�1,#23 1.000 g
Ð´4ê

0.2500 mol·L
-1 

HCl
�­áß

, 567»þ	
8�#2�9%Ð �1�:;é¶ðñy<=�>? HCl
�­

24.32 mL
�@AB-ê�CDé¶ðñy<=�>?

HCl
�­

48.64 mL
Ð

 �2�:;�E®F�yæç�CDy<=�>? HCl
�­

38.47 mL
Ð

 �3�:;é¶ðñ<=�>? HCl
�­

15.29 mL
�

 GH�CDé¶ðñy 
<=�I>?

 HCl
�­

33.19 mL
Ð

(+,M(Na2CO3) = 105.99, M(NaHCO3) = 84.007) 

4. (8
´

) 
ê

0.01060 mol·L
-1 

EDTA
·&�­áßJxKåL���yA 100.00 mL

J#yHÛM
T
�¶ðñys pH = 10

�áßy>? EDTA
·&�­

31.30 mL
Ð@AB- 100.00 mLJ#yæç NaOHNOP/y�Mg

2+ 
Ë%

Mg(OH)2

ÓÔyHK¶ðñ¶ð<=yê EDTA·&�­áßyêQ 19.20 mLyR	
S �1�J�³T¸ �HCaCO3 mg·L
-1Uð� �2�JxKåL��� �HCaCO3 mg·L

-1
å

MgCO3 mg·L
-1Uð� 
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+,SM(CaCO3) = 100.09, M(MgCO3) = 84.31 
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l
 5 m �v 6 m� 
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5� (10�) � 1.00 cm �����������  ��
 ��/ mol·L−1 ��� �450 

nm� 

��� �700 

nm� 

A 5.0×10–4 0.800 0.100 

B 2.0×10–4 0.100 0.600 

A+ B �� 0.600 1.000 �
A+B����A� B  ¡¢ £��¤¥¦§  ̈
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