
I

(1) Ag Cu Au · · ·
CuSO4 · 5H2O [Cu(H2O)4]

2+

NH3 [Cu(NH3)4]
2+

Ag

a [Cu(H2O)4]
2+ b [Cu(NH3)4]

2+

(2)

(B)

(3)

(4)

(5) V2O5 SO2 SO3

SO2 H2SO4

2 SO2 +O2 2 SO3, SO3 +H2O H2SO4

2.76 kg

184 g/mol
× 6

4
× 1× 98 g/mol× 100

98.0
= 2.25 kg · · ·

(6) 2° Cu2S S2 SO2

Cu2S + O2 2Cu + SO2

(7) (a)

Ag PbSO4

(b) e

9.65 A× (3× 60 + 20)× 60 s
9.65× 104 C/mol = 1.20 mol

Cu2+ + 2 e Cu

1.20 mol× 1

2
× 64 g/mol = 38.4 g · · ·

(8)

Cu + 2H2SO4 CuSO4 + SO2 + 2H2O

(9) (a) A CuSO4 · 5H2O
0.10 mol/L× 0.200 L× 250 g/mol = 5.0 g

200 mL

5.0 g 200 mL

80

(b) A 200 mL 200 mL × 1.1 g/mL = 220 g CuSO4

0.10 mol/L× 0.200 L× 160 g/mol = 3.2 g
0.10 mol/L× 0.200 L
(220 3.2)× 10 3 kg

= 9.2× 10 2 mol/kg · · ·

9.3× 10 2 mol/kg

II

(1) [H+] = [OH ] Kw = [H
+][OH ] H2O H2O

[H+]

[H2O]
=

Kw

[H2O]
=

q
1.0× 10 14 mol2/L2

103 mL× 1.0 g/mL
18 g/mol

= 1.8× 10 9 · · ·

(2) 30 C Kw pH

[H+] =
p
Kw =

q
1.5× 10 14 mol2/L2 =

r
3

2
× 10 7 mol/L

pH = 7 log10

r
3

2
= 7

1

2
(log10 3 log10 2) = 6.91 · · · 6.9

(3) C = 0.10 mol/L

(a) 1

[H+] =
p
KaC =

p
1.0× 10 5 mol/L× 0.10 mol/L = 1.0× 10 3 mol/L

pH = 3.00 · · · 3.0

(b) (a) 10 pH

[H+] =
p
Ka × 10 1C =

p
1.0× 10 5 mol/L× 10 1 × 0.10 mol/L = 10 3.50 mol/L

pH = 3.50

[H+]¿ 10 1C pH

3.50 3.00 = 0.50 · · ·
(c)

Ka =
10 4C 2

1

10 4C 2 +Ka Ka = 0

1.0× 10 5 2 + 1.0× 10 5 1.0× 10 5 = 0

=
1 + 5

2
= 0.60 · · ·

(4) NaOH Na+ +OH OH 1.0× 10 8 mol/L H2OÀ H+ +OH H+

OH x mol/L [H+][OH ] = Kw

x mol/L× ¡1.0× 10 8 + x
¢
mol/L = 1.0× 10 14 mol2/L2

x2 + 10 8x 10 14 = 0

x mol/L =
10 8 + 4.01 × 10 7

2
= 9.5× 10 8 mol/L · · ·



III

(1) (a)

CH3COONa + NaOH CH4 +Na2CO3

(b) 4 H 2 X 2 X

2

(c) (b) 2 X 2 (b)

1

4

(2) (a) A - C D A N

2 n N A

14n

0.0950
= 147n 5 300 (n = 2)

n 2 A 147n = 274

A 1 mol C H O

274 g× 0.572
12 g/mol

= 14 mol,
274 g× 0.0610
1.0 g/mol

= 18 mol,
274 g× 0.272
16 g/mol

= 5 mol

A C14H18N2O5

C14H18N2O5

(b) E 1° 2°
HCOOH+ NaHCO3 HCOONa + CO2 +H2O

(c)

(d) A B B

D x

0.512 K = 5.12 K · kg/mol× 3.30 g

x g/mol
× 1

0.200 kg

x = 165

- D C9H11NO2 A

C14H18N2O5 + 2H2O CH3OH+ ( - C) + C9H11NO2

- C C4H7NO4

(e) A C

F F

A

I

(9) (a)

II

III (1) (c)

(2)

85 %


