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��� 1  ���� 4  
��  �
��� 2  ���� 5  
��  �
��� 3  ���� 6  
��  ���  [H+] = 0.7 M [OH−] = 1.43 × 10−14 M

��� 4  ���� 7  
��  0.21  M
��� 5  ���� 7  
��  0.4  M
��� 6  ���� 8  
��  �	���&�
��� 7  ���� 9  
��  �
��� 8  ���� 10  
��  0.01
������ X : pH = 2 , [H+] = 10−2 , [OH−] = 10−12

Y : pH = 4 , [H+] = 10−4 , [OH−] = 10−10

∴ [OH−]X
[OH−]Y

= 10−12

10−10 = 10−2 = 0.01
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��� 9  ���� 10  
��  �
������ '�ก  =  [H+][OH−] 10−14

=  (10x)(x) 10−14

=  10x2 10−14

 =  x2 10−15

x =  +10−7.5 , − 10−7.5

pH =  −log[H+]

=  −log(10 ⋅ 10−7.5)

=  −log 10−6.5

∴ pH  =  6.5
��� 10  ���� 11  
��  2.5
��� 11  ���� 11  
��  60
��� 1  ���� 12  
��  �
������   �����ก�.	�
�CH3COONa

�����ก�.	ก��NH4Cl

  �����ก�.	�
�NaNO2

 �����ก�.	�
�C6H5COOK

��� 2  ���� 13  
��  ���  pH  =  11.3[OH−] = 2 × 10−3 M

��� 3  ���� 13  
��  10
��� 1  ���� 14  
��  �&��0��	

��� 2  ���� 15  
��  3.88
��� 1  ���� 16  
��  0.58  ก��
��� 2  ���� 17  
��  12.3
��� 3  ���� 17  
��  9.3
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��� 4  ���� 18  
��  24.50 cm3

������ �3����4���  pH  =  3  (NaOH  �9ก�:���  ���  ���.	)HNO3

�������  ��<���.	  [HNO3] = 10−3 M

��<���.	  molHNO3 = 10−3 (V+ 25)
1,000

mol

�ก��  NaOH  +        +  HNO3 → NaNO3 H2O

�       0  0  mol0.1 × V

1,000
0.1 × 25

1,000

        +  +  − −

�       mol0.1 × V

1,000
0.1 × V

1,000

�  0    mol10−3 (V+ 25)
1,000

=0.1 × 25

1,000
− 0.1 × V

1,000
10−3 (V+ 25)

1,000

�ก��ก��'����          V  = 24.50 cm3

3



��� 5  ���� 18  ���  pH  =  1.4

[Na+] = 0.08 M

[SO4
2−] = 0.06 M

[H+] = 0.04 M

������ �	
���� =  =  0.015  molmolH2SO4 0.5 × 30

1,000

 �	
���� =    =  0.020  molmolNaOH 1 × 20

1,000

��ก�	   +  2 NaOH     +  H2SO4 → Na2SO4 2H2O

	  0.015  0.020  0  0  mol

�  0.010  0.020  0.010  0.020  mol

�  0.005  0      0.010     0.020  mol

[�] 0.02      0.04 mol

dm3

1)  !"��#$%&  =  0.02  M[H2SO4]

[H+] = 2 × 0.02 = 0.04 = 4 × 10−2 M

∴ pH = − log(4 × 10−2) = 2 − log 4 = − 1.4

2)  ∴ [Na+] = 2[Na2SO4] = 2 × 0.04 = 0.08 M

∴ [SO4
2−] = [H2SO4] + [Na2SO4] = 0.02 + 0.04 = 0.06 M

∴ [H+] = 0.04 M
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