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1." 298 K #�$ pOH %�& 7 '()*++++++++++++++++++�
   ! 

    (A) 0.1 mol ,L−1
 NH4Cl 

    (B) 0.1 mol ,L−1
  HAc- 0.1 mol ,L−1

  NaAc 

    (C) 0.1 mol ,L−1
  AgNO3 

    (D) 0.1 mol ,L−1
 NaHCO3 

2. ./ E� (Ti
+
/Ti) = 00.34 V�E� (Ti

3+
/Ti) = 0.72 V�1 E� (Ti

3+
/Ti

+
)2++++++�

   ! 
    (A) (0.72 + 0.34) / 2 V             (B) (0.72 0 0.34) / 2 V 
    (C) (0.72 × 3 + 0.34) / 2 V                 (D) 0.72 × 3 + 0.34 V 

3. " Na2S
�
Na2S2

�
Na2SO3

�
Na2S2O33456789:�;<=>?@AB�CDE F G H ' G 7 - I J K L M N � 1 O P Q R S T*++++++++++++++++ �

   !
(A)Na2S          (B)Na2SO3            (C)Na2S2           (D)Na2S2O3 

4. UVWXYZ[ψ�\]^2_`abc[de'�Z*+++++++++++�
   ! 
       n   li   mi 

(A)    5   3   f3 
(B)    4   4   2 

(C)    3   2   0 

(D)    2   1   f1 
5. g[Co(C2O4)2(en)] −hihjkl Co

3+ mnopqrrrrrrrrrrrrrrs
   t 

    (A) 3           (B) 4            (C) 5           (D) 6 
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6. 3d ulmvwq 3
2gt

0
ge
mxyzn{|}rrrrrrrrrrrrrrrrr

 s
   t 
(A) [Co (CN)6]

3−
 (B) [Ti (H2O)6]

3+
   

(C) [CrF6]
3−
  (D) [MnCl6]

4−
   

7. ~�HBr��NaBr������ s
   t

    (A)�HNO3       (B)� H2SO4           (C)H3PO4          (D)HCl 

8. 
��|�hi�g�l���m}rrrrrrrrrrrrrrrrrrrrs
   t 

    (A) HNO3       (B) C2H4         (C) HI          (D) NH3  

9. 
���l�klhi����m}rrrrrrrrrrrrrrrrrrrrs
   t 

    (A) O2         (B)
-
2O         (C)

+
2O         (D)

-2
2O  

10. � pH = 3.00� pH = 5.00
m���z��{i�{��mpH}rrrrrrrrs

   t 
(A) 3.30        (B) 4.00         (C) 8.00        (D) 2.00 

11. ���� HNO3
���i�� ¡¢m£¤|�}rrrrrrrrrrrrrs

   t 
    (A) ¥�¦                      (B) §¨| 
    (C) ©ªm«¨¬                (D) ��«¨| 
12. g 25­i1.00 g®g¯°�±²¡¢Al2O3i³´µ30.92 kJ m¶i·Al2O3

m¸¹ º » ¡ ¢ ¼ q
( ® m ½ ¾ ¿ l � À q

27)
rrrrrrrrrrrrrrrrrrrr

 
s
   t 

    (A) 30.92 kJ Ámol−1             (B) -30.92 kJ Ámol−1 
    (C) -27Â30.92 kJ Ámol−1        (D) -54Â30.92 kJ Ámol−1 
13. g Cu−Zn ¿uÃh��ÄÅ�ÆÇm}rrrrrrrrrrrrrrrrr 
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s
   t 
(A) 
¦ÈhmuÉ��ÊËÌÍÎuÃhmuÏÐÑ 

(B) 
¦Èq¿uÃÒ¢£ÍÓ{ÔÕiÖÌu×�� ØÙÚÛ 

(C) ulÜÝ¦ÈÞß 
(D) 
¦ÈhmuÉ�� à�uÃ�� 

14. áâãäåæçèéêëìíîï ð
    ñ

   (A)Li2O           (B)Li2O2            
 (C)LiO2            (D)LiO3 

15.  òóéE� (Sn
4+ 
/ Sn

2+
) = 0.14 V

é
E� (Fe

3+ 
/ Fe

2+
) = 0.77 V

éôõö÷øùúûüý å þ û ÿ � �ï�������������������������������
 
ð
   ñ 

    (A) Sn
4+
é
Fe

2+
                  (B) Fe

3+
é
Sn

2+
 

    (C) Fe
3+
é
Fe

2+
                  (D) Sn

4+
é
Sn

2+
 

16. ����ì�å�	
þï���������������������� ð
   ñ 

    (A) Co(NO3)3                    (B) [Co(NH3)6](NO3)3 

    (C) [Co(NH3)6]Cl2              (D) [Co(en)3]Cl3 

17.  ����å �

mrS∆ > 0
þï�����������������������ð

   ñ 
    (A) 2H2(g) + O2(g) = 2H2O(g) 

    (B) N2(g) + 3H2(g) = 2NH3(g) 

    (C) NH4Cl(s) = NH3(g) + HCl(g) 

    (D) CO2(g)+ 2NaOH(aq) =Na2CO3 (aq)+H2O(l) 

18. ��
�����åõö��ë�þï����������������� ð
   ñ 

    (A) px–py (B) px–px (C) s–px   (D) s–pz 
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19. ����������� !"#$%&'''''''''''''''''(
   ) 

    (A) H2SO4 > HClO4              (B) HOCl < HOBr 

    (C) As2S3 > As2S5 (D) Pb(OH)2 < Sn (OH)2 

20.  
�
3H2(g) + N2(g) → 2NH3(g)�*+,-./0123''''''''''(

   ) 
(A) − = − =

d H

d

d N

d

d NH

d

2 2 3( ) ( ) ( )

t t t
 

(B) − = − =
d H

3d

d N

d

d NH

2d

2 2 3( ) ( ) ( )

t t t
 

(C)  − = − =d H

3d

d N

d

d NH

d

2 2 3( ) ( ) ( )

t t t
 

(D) − = − =
3d H

d

d N

d

2d NH

d

2 2 3( ) ( ) ( )

t t t
 

21. ��4�� E� 567%&'''''''''''''''''''''' (
   ) 
(A) E� (Ag

+
/Ag)               (B) E� (Ag(NH3)

+
2 /Ag) 

(C) E� (Ag(CN)
−
2 /Ag)           (D) E� (AgI/Ag) 

22.8NaH2PO49:�;<AgNO39:=>?@�&''''''''''''''(
   ) 

    (A) Ag2O                        (B) AgH2PO4 

    (C) Ag3PO4                      (D) Ag2HPO4 

23. A 0.20 mol BL−1
 HAcC 0.20 mol BL−1

 NaAcDEFGHI(JKL)MNO 1.0 L
 

 
pH = 5.00 PQRDEMST 0.20 mol BL−1

 HAcDEUVVVVVVVVVVVVVW
   X 

(pKa
�(HAc) = 4.75) 

(A) 6.4 × 102 mL             (B) 6.5 × 102 mL 
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(C) 3.5 × 102 mL             (D) 3.6 × 102 mL 

24. YZ[\] AgCl ^_`YPaC AgClDEbMcdAgCl PDefKgMhKi j _ kPVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV W
   X 
(A) 1 mol BL−1

NaCl DE      (B) 1 mol BL−1
AgNO3 DE 

(C)  H2O                        (D) 2 mol BL−1 
NaNO3 

LDE 
25. 
QRDEP pH lmnopqrstuvwxyz{{{{{{{{{{{{{|

   } 
(A)~��z����                 (B)~����z��� 
(C)��z��                       (D)~������� 

26. 
qr�����zo{{{{{{{{{{{{{{{{{{{{{{{{{|

    } 
(A)������z�����������z� ¡ty¢�   
(B)£���¤z� ty¥¦§�����z�  
(C)¨��� ©ªo«¬©ª­�®�  
(D)¯���°�±²³z����´¬���µ�¶°�±²³·¥�² 

27. ¸ 0.20mol·L-1Na[Ag(CN)2]����¹º»¼�½¾¿�qrs�À�z��­Á
0.10mol·L-1{{{{{{{{{{{{{{{{{{{{{{{{{{{{{{{|
    } 
(A)Na+          (B) [Ag(CN)2]

 −             (C) Ag+               (D)CN
− 

28. ÂÃÄzÅ§ÆÇÈÉÊzËÌo{{{{{{{{{{{{{{{{{{{{ |   } 
    (A) ÍÎÏzËÌÐÑ                (B) Ò�µÓÔËÌ   
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    (C) 
½��ËÌ                      (D) ¸ÕÆ��� 

29. 
p
Cr2O3

ÁÖ×ØÙÚÃÛ�ÜÝÞzßào{{{{{{{{{{{{{{{|
   } 

    (A)H2O2       (B)C12         (C)
�
HNO3        (D)KOH(s)á KC1O3(s)  

30.
qr�����zo{{{{{{{{{{{{{{{{{{{{{{{{{{ |
   } 

    (A) âÜãz¦§äåæçè��é­ 
    (B) 

t�âÜãz¦§äæêt�âÜãzçè��åëéì 
    (C) 

����æçè��åëé­§
 

    (D) 
����åæ��­§

 

31. 
�´í§àîÆzï��å��zo{{{{{{{{{{{{{{{{{{{|

   } 
    (A) 

í§àð�ñòâÜóô��zµõéå�ö­��ËÌ 
    (B) 

í§àå�ö­����
 

    (C) 
í§à¸âÜ÷ø¬§ùÆ³áãúÆ³ûå­ 

    (D) 
¹ºí§àå�üÈýþùÿå����zâÜ 

32.�Mn2+
¦­Á -

4MnO ��ÝÞzÅ§àÁ |   } 
(A)NaBiO3            (B)Na2O2          (C)K2Cr2O7          (D)KC1O3 

 ����� |	�
1
�~ 28
} 

1.¨��ãz§ù
ÁCoCl3 �4NH3 �H2O� ��Á���¼������1 mol¶§�ã�´½��¹º��  AgNO3�� 2 mol AgCl ����z��
o
________________ � � Ð � § � ã � � �  Ö !

 � �  Á
_________________________________________

�
 

2. 
qrã³ -

3HCO � +

4NH �Ac−��"´³�Ãzo______________�¬~�Õo
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________________
�" ´ ³ � Õ z o

________________ �¬ ~ � Ã o
_________________

�
 

3. 
¼�o«¸#ë��q, $
%¼&�á____________________________µÎ' � z ¼ � � 	 t $ 
 % ¼ z ¼ � 
 � · o ¶ $ 
 % ¼ z
___________________________

�
 

5. 
Ö�(�Á

24
z)w�¬ *Á                  �)w+,Á

                �-.±���Á                                   � 
6. /0Ã(H3PO3)o            )Ã�10Ã(H3PO2)o            )Ã�23�Ã4¬Ûz½��5&�ÉÊz            Æ� 
7. âÜ 2A + B 2D 

z
K�

 

2[ ( )]

[ ( )]

P D

P B
= 6789:;<=>?@A6BCDEF

_______ GDEHIJKL6<=M?_____________N?@AH 
8. Na

+O
Ag

+PQRSTUV6WXQRPYZ[\PF            H 
9. Ag

+]
Pb

2+]
Ba

2+
 ^_`abcdefghij 0.10 mol kL−1cl`abmnK2CrO4opcdefqrstuvwj________________________x 

Ksp
�
 (PbCrO4)= 1.77 × 10

−14
   Ksp 

� (BaCrO4)= 1.17 × 10
−10
    Ksp

�
 (Ag2CrO4)= 9.0 

× 10−12
 

10. yz{ |}~������u�� µ �� ������������ ������������� �� ��� ¡¢£¤¥¦¤§�̈©ª«¬­®¯ �°± µ �²�³������������ ���
11. ´µ H2(g) + I2(g) = 2HI(g) ¶·¸¹º»v = k (H2) (I2)¼½¾¿·¸¹º¼______ÀÁÂÃÄÂÅÆÇ¿ÈÉÊËÌÈÉÍ

______
ÀÁÂÃÄÂÅÆÇ¿ÈÉÊÎÏÐÈÉÑ

 

12. ÒÓÔ¼ÕÓ¶Ö×Ø»_________ÙÍØ»ÚÛÓÜ¶ÚÛ»________Ù¼ÝÞß
________________

ÈÉÍÒÓàáâãäå________________________Ñ 
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æçèéÝêëìíÈÉ¹ºî ÀïðñòÏ¼óôõÏÅ 
1. Hg(NO3)2(aq) + KOH(aq) →  

2. 2P + 3I2 + 6H2O →  

3. 
-

2 7Cr O  
+ 2 -

3SO + H
+

 
 →  

4. PbSöH2O2÷øù 
5. Pb3O4 + HCl →  

 úûüýþ 
1. ÿ5���ø������	
��
���������
������ 
2. ÿ5����� LiF

��

�� !
AgF"#$ LiI

��

�� !
AgI%� 

3. ÿ10 ��&'(�)*+,-. SiCl4ûPCl3ûOF2/0123456789:/0;<=1>?@
 

4. ABC/D EFG  2H+ + 2e−  H2           E�= 0.00 V 

                 O2 + 4H
+ 
+ 4e−  2H2O         E�= 1.229 V 

                    Mn
2+
 + 2e−  Mn          E�= -1.18 V 

                      Ag
+ 
+ e−  Ag             E�= 0.799 V 

                      Co
3+
 + e−  Co

2+
         E�= 1.808 V 

    HIJKLMNONP6QRST:UVWMn
2+X

Mn
X
Ag

+X
Ag
X
Co

3+X
Co

2+ /YZ[
c(H

+
)=1.0mol·L

−1 1\]^_`abcdefg`bcde16hijklmno@
 pXQRq

 

1. ABC/DrsVt1u1 Cu
X
Fe v Zn wxyzcu1 FeCl3

]^{|/mn}G
 

(1) ~�j�/]^6�yz�KSCN
]^6����6h]^;de1�0k��f

 

(2) ~]^���6�yKSCN
]^g����6h]^;de1�0k��f�`
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de1��w�Vt���f 
(3) ~�y1�wtumn�}�k�>6��]^;de1�0k��f  
(4) ~�y1��{ Znw�k��6h]^;de1�0k��f 
 

2. (10/) kz�����A��} ¡�1�� Bv¢�1£� C
6��_

C
`¤¥mn¦§¨�1��

D
@
 
��

B
][©u1

NaOH
]^¦§ª¡�1]^

E
6e

E
;�«u

H2O2
h¦§¬�]^

F
@r

F­?>®��1]^G
6e

G
;�

BaCl2
]^6 ¬�¯°

H
@
 
e
G
;�

KCl
��6mn±²}hk���³�

I´j
 
6µj

I ¶·7¸�h ¹1��ºV;k B
6»_ ¹`¼½¾¿1£�

J
@
A
X
B
X
C
X
D
X
E
X
F
X
G
X
H
X
I
X
J
:ÀÁ��Vt

?  

 ÂXÃÄq
 

1. A10/D~]^; [ −
4MnO ]= [Mn

2+
] ÅG 

    (1) pH = 3.00
_6 −

4MnO
`aÆ?

Cl
−6
Br

−6
I
− 
? 

    (2) pH = 6.00
_6 −

4MnO
`aÆ?

Cl
−6
Br

−6
I
− 
? 

    EFGE� (
−
4MnO / Mn

2+
) = 1.51 V

6
E� (Cl2 / Cl

−
) = 1.36 V 

        E� (Br2 / Br
−
) = 1.08 V

6
E� (I2 / I

−
) = 0.54 V 

 

2. A10/DEF£Çmn N2O4(g) 2NO2(g)
6e

45È_É 1.00 LÊËÌÍ;Îy
6.00 mmol N2O4

6ÏÐÑÒÓ}6ÔÕ®
25.9 kPa 

@
 

    (1) 
ÃÄ

45È_N2O4
18�Ö

α vÐÑ×Ø K�Ù 
    (2) EFÚmn �

mrH∆ = 72.8 kJ Ûmol−1ÜÝÞßàá �

mrS∆ â 
    (3) ãä 100åæáK� ç �

mrG∆ è  
 

3. é10êëìíîKa� (HCOOH) = 1.8 × 10−4ï
Ka

�
 (HAc) = 1.8 × 10

−5ï
 

Kb
� (NH3 ðH2O) = 1.8 × 10−5ñ
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    (1) òóô pH = 3.00õö÷øïùúûüõöýþÿ� 
    (2) õöý��������� 
    (3) 	
ü�
 c(Mn2+) = 0.10 mol ðL−1

 �
÷ø 10 mL
ï���� 10 mL��õöøï��������� Mn(OH)2��� 

    (Ksp
� (Mn(OH)2) = 4.0 × 10

−14
) 

 

 

 

 

 

 

 

 

 

 

 

 

 


