
1

1 (1) 2 + 8 + 18 + 1 = 29 29Cu

1 3°
(2) 29Cu 11 47Ag 79Au 111Rg

2 1°
(3) 47Ag 5 54Xe 2He 8

3 2°

2 (1) Ar Cl Cl2 Ar

Cl2

4 3°
(2) N2 Ar (1 x) : x

28 (1 x) + 40x = 28×
µ
1 +

0.50

100

¶

x =
7

600

Ar

7

600
× 79

100
× 100 % = 0.92 %

5 6°

3 (1) 6 4° 7 5° 8 4° 9 6°
10 3° 11 1° 12 2° 13 1°

(2)

NH3 + 2O2 HNO3 +H2O

1.0× 103 g
17 g/mol

º

NH3 (mol)

× 1

1

º

HNO3 (mol)

× 63 g/mol
º

HNO3 (g)

× 100

70

º

HNO3aq (g)

= 5.3× 103 g

14 5° 15 3° 16 3°

4 (1) 1° CaCO3 CaO + CO2

2°
3° Ca(OH)2

4° CaCO3 + 2HCl CaCl2 + CO2 +H2O

5° Ca(OH)2

6° CaSO4 · 2H2O
7° Ca(OH)2 + CO2 CaCO3 +H2O

8° X BaSO4

17 4° 7°



(2) CaCO3 x mol [Ca2+] = [CO3
2 ] =

x mol

0.100 L
= 10x mol/L

10x mol/L× 10x mol/L = 6.4× 10 5 (mol/L)2

x mol = 8.0× 10 4 mol

CaCO3

0.25 g 8.0× 10 4 mol× 100 g/mol = 0.17 g

18 4°
10 8 (mol/L)2

5 (1) (5)

(1) Mn
+4
O2 + 4HCl Cl2 +Mn

+2
Cl2 + 2H2O

(2) 2H2O2

Mn
+4
O2

O2 + 2H2O

(3) Mn
+2
SO4 +H2S + 2OH Mn

+2
S + SO4

2 + 2H2O

(4) 2KMn
+7
O4 + 5H2O2 + 3H2SO4 2Mn

+2
SO4 +K2SO4 + 5O2 + 8H2O

(5) 2KBr +Mn
+4
O2 + 2H2SO4 Br2 +Mn

+2
SO4 +K2SO4 + 2H2O

19 4° 20 5° 21 5° 22 2° 23 4°

2

1 1 X Na+ Cl A B NaCl

2 Y Na+ Cl 3

X P Y

24 1° 2° 25 1°

2 2 B NaCl s
0

s
0 = 20.4 cmaq× 1.0 g/cm3

13.6 g/cm3
cmHg/cm aq× 1.0× 105 Pa

76.0 cmHg
= 2.0× 103 Pa

26 2° 27 0° 28 3°

3 NaCl Cs 2 B NaCl Cs
0

NaCl Na+ + Cl

R = 8.3× 103 Pa · L/(mol ·K) T = 300 K

s
0 = 2Cs0RT

Cs
0 = s

0

2RT
=

1.97× 103 Pa
2× 8.3× 103 Pa · L/(mol ·K)× 300 K = 3.95× 10 4 mol/L

Cs

Cs =
500 cm3 + 3.0 cm2 × 20.4

2
cm

500 cm3
Cs
0 = 4.18× 10 4 mol/L

4.18× 10 4 mol× 58.5 g/mol
103 mL× 1.0 g/mL × 100 % = 2.4× 10 3 %

29 2° 30 4° 31 3°



4 P CP 3 B NaCl P

Cs
00 CP

00 3 P

P
00 2

P
00 = 25.7 cmaq× 1.0 g/cm3

13.6 g/cm3
cmHg/cm aq× 1.0× 105 Pa

76.0 cmHg
= 2.48× 103 Pa

P
00 = CP

00RT

CP
00 = P

00

RT
=

2.48× 103 Pa
8.3× 103 Pa · L/(mol ·K)× 300 K = 9.95× 10 4 mol/L

P CP

CP =
500 cm3 + 3.0 cm2 × 25.7

2
cm

500 cm3
CP
00 = 1.07× 10 3 mol/L

7.2 % x

1.07× 10 3 mol× x g/mol

103 mL× 1.0 g/mL × 100 % = 7.2 %
x = 6.7× 104

32 6° 33 7° 34 4°

5 (1) 1 A B

2 3 B

35 8°
(2) 2.0 A B

36 0°

(3) • 1 A A Cs B
1

2
Cs

X Na+ Cl A B
3

4
Cs

• 2 A A Cs B Cs
0

Cs > Cs
0 Y B A B

• 3 A A Cs B NaCl Cs
00 B

P CP
00 X P A

B B

37 7°

3

1 A

B

C

38 2° 39 4° 40 9°

2 ROH OH

ROH+ (CH3CO)2O ROCOCH3 + CH3COOH

(CH3CO)2O

4.6 g

138 g/mol
× 1

1
× 102 g/mol = 3.4 g

41 3° 42 4°



3 (1) D x

0.940 K = 1.85 K · kg/mol×
6.30 g

x g/mol

0.100 kg

x = 124

43 1° 44 2° 45 4°
(2) D CnH2mOl

CnH2mOl +
2n+m l

2
O2 nCO2 +mH2O

37.2 mg

124 g/mol
× n =

92.4 mg

44 g/mol
37.2 mg

124 g/mol
×m =

21.6 mg

18 g/mol

12n+ 1.0× 2m+ 16l = 124
n = 7, m = 4, l = 2

D C7H8O2 C7H8O2
46 7° 47 8° 48 2°

(3) D 4.00 mmol Na
89.6 mL

22.4 L/mol
= 4.00 mmol

D 2 D R0(OH)2

R0(OH)2 + 2Na R0(ONa)2 +H2

D CH2OH OH

49 3°

4 CH2OH COOH

50 5°

5 A D

NaOH A D

CO2 B D

B D

A

51 2° 52 3° 53 3° 54 3°

3 42 54

43 35 37 31

7

9

1 5

5

2 U

3 D 124

138 1

D

1 6 2

1 2 3 3 65 %


