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7 OH

8 4

890 2 28 = 860 1 S I

S mg =
1000 mg

860 g/mol
× 3× 56.0 g/mol = 195.3 mg

I g =
100 g

860 g/mol
× 1× 254 g/mol = 29.5 g

195.3 29.5

2

1 [CO2]

[CO2] = 0.225 mmol/(L · kPa)× PCO2 kPa = 0.225× 10 3PCO2 [mol/L]

K

[H+] = K × [CO2]

[HCO3 ]
= K × 0.225× 10 3PCO2

[HCO3 ]

0.225× 10 3PCO2
[HCO3 ]

2 ( 1)

pH = log10K log10
0.225× 10 3PCO2

[HCO3 ]
= 6.10 + log10

[HCO3 ]

0.225× 10 3PCO2

6.10
[HCO3 ]

0.225× 10 3PCO2

3

A pH = 6.10 + log10
8.10× 10 3 mol/L

0.225× 10 3 × 2.40 mol/L = 6.10 + log10 15 = 7.28 · · ·

B pH = 6.10 + log10
32.4× 10 3 mol/L

0.225× 10 3 × 4.00 mol/L = 6.10 + log10 36 = 7.66 · · ·

4 [H+] K2 2 H2PO4 HPO4
2 H3PO4

PO4
3

K2 =
[HPO4

2 ][H+]

[H2PO4 ]

[HPO4
2 ]

[H2PO4 ]
=

K2

[H+]
=
6.3× 10 8 mol/L

5.0× 10 8 mol/L
=
63

50

[H3PO4] + [H2PO4 ] + [HPO4
2 ] + [PO4

3 ] ; [H2PO4 ] + [HPO42 ] = 7.5× 10 2 mol/L

[HPO4
2 ] = 7.5× 10 2 mol/L× 63

50 + 63
= 4.2× 10 2 mol/L

[H2PO4 ] = 7.5× 10 2 mol/L× 50

50 + 63
= 3.3× 10 2 mol/L

1 HPO4
2 4.2× 10 2 mol/L 2 H2PO4 3.3× 10 2 mol/L



5 1) HA C

C =
64.8 mg

180 g/mol
× 1

100 mg
= 3.60× 10 3 mol/L

K =
C 2

1
C 2 +K K = 0

3.60× 10 3 mol/L× 2 + 3.0× 10 4 mol/L× 3.00× 10 4 mol/L = 0

12 2 + 1 = 0 (0 < < 1)

= 0.25 · · ·
pH

[H+] = C = 3.60× 10 3 mol/L× 0.25 = 9.0× 10 4 mol/L

pH = 4 log10 9 = 3.05 · · ·

2) K

K =
[A ][H+]

[HA]

[HA]

[A ]
=
[H+]

K
=

10 2.0 mol/L

3.0× 10 4 mol/L
= 33.3 · · ·

3

1 60 C 250 g CuSO4 40 g× 250 g

140 g
=
500

7
g 100 g× 250 g

140 g
=
1250

7
g

x g 20 C
µ
500

7

160

250
x

¶
g

µ
1250

7

90

250
x

¶
g

=
20 g

100 g

x g = 62.9 g · · ·

2 Na2CO3 NaOH

0.20 mol/L× 30 mL = 6.0 mmol, 0.30 mol/L× 30 mL = 9.0 mmol

NaOH
9.0 mmol

0.30 mol/L
= 30 mL Na2CO3 1

30 mL× 6.0 mmol

9.0 mmol
= 20 mL Na2CO3 2 NaHCO3 20 mL

1 (30 + 20) mL = 50 mL 2 (50 + 20) mL = 70 mL

a 50 b 70

3

2CH3OH+ 3O2 2CO2 + 4H2O

C2H5OH+ 3O2 2CO2 + 3H2O

a mol b mol CO2 H2O

µ
2

2
a+

2

1
b

¶
mol =

9.24 g

44.0 g/mol
= 0.210 mol (1)

µ
4

2
a+

3

1
b

¶
mol =

7.02 g

18.0 g/mol
= 0.390 mol (2)

a mol = 0.150 mol, b mol = 0.0300 mol

O2
µ
3

2
a+

3

1
b

¶
mol× 22.4 L/mol = 3

2
(a+ 2b) mol× 22.4 L/mol = 3

2
× 0.210 mol× 22.4 L/mol

= 7.06 L · · ·
3

2
(a+ 2b) mol (2) (1)



4

[H+] = Ka × [CH3COOH]

[CH3COO ]
= 1.80× 10 5 mol/L× 0.40 mol/L× 0.30 L

0.20 mol/L× 0.60 L = 1.80× 10 5 mol/L

pH = 6 log10 18 = 4.74 · · ·

5 Cu2+ + 2 e Cu

0.157 g

64.0 g/mol
× 2

1
× 9.65× 104 C/mol× 1

1.30 A
= 364 s · · ·

6

13.2 g

44.0 g/mol
× 8.31× 103 Pa · L/(K ·mol)× 300 K

2.8 L
= 2.7× 105 Pa · · ·

7 x mL

1.20 mol/L× 600 mL× 1 =
14.8× 103 mg
74.0 g/mol

× 2 + 0.40 mol/L× x mL× 1
x mL = 800 mL · · ·

8 x

0.31 K = 1.85 K · kg/mol× 1.0 g

x g/mol
× 1

0.100 kg

x = 60 · · ·

9 HCl 0.20 mol/L× 0.300 L = 0.060 mol KOH 0.15 mol/L× 0.300 L = 0.045 mol HCl

KOH H2O 0.045 mol

56.5 kJ/mol× 0.045 mol = 2.54 kJ · · ·

10

[CH3COOH]

[CH3COO ]
=
[H+]

Ka

=
10 4.0 mol/L

1.80× 10 5 mol/L
=
50

9

CH3COOH CH3COO 50 : 9

0.30 mol/L×X L

0.27 mol/L× 1 L =
50

9

X = 5 · · ·

4

A. 1 1
1

8
× 8 + 1

2
× 6 = 4

4

2

4 × 27 g/mol
6.0× 1023 /mol× (4.0× 10 8 cm)3

= 2.8 g/cm3 · · ·

3 r 1 a

4r = 2 a

r =
2

4
a =

1.41

4
× 4.0× 10 8 cm = 1.4× 10 8 cm · · ·

4 11

Cu Ag Al

B. 1 2 D 1 a

3

2
= D

a =
2

3
D =

2 3

3
D =

2× 1.73
3

× 4.50× 10 8 cm = 5.2× 10 8 cm · · ·



2 a b 8

3 r 4r = 3 a

4

3
r3 × 2
a3

=
8

3

³ r
a

´3
=
8

3

Ã
3

4

!3
=

3

8
=
1.73

8
× 3.14 = 0.679

c d 67.9 %

C. 1

2

1

1

YMS

2

1

pH

3

3 2015 2016 A. 4

3 1 2

1 2
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