
I

(1) (a) x mL

x mL× 0.91 g/mL× 25

100
= 0.10 mol/L× 100

1000
L× 17.0 g/mol

x mL = 0.75 mL · · ·

(b) iv) [Cu(NH3)4]
2+

F G iii)

D E

(d) A B C

ii) D C D

A B

HCl + NaHCO3 CO2 +NaCl + H2O

(c) ii)

H2C2O4 +H2O2 2CO2 + 2H2O

CO2

0.10 mol/L× 100 mL× 2

1
× 22.4 L/mol = 45 mL · · ·

1 atm = 1.013× 105 Pa
2 22.4 L/mol

(d) H2O2 I I2

H2O2 + 2H
+ + 2 e 2H2O

2 I I2 + 2 e

H2O2 + 2H
+ + 2 I I2 + 2H2O 1°

I2 I

I2 + I À I3

I3

ii) H2O2 I 0.10 mol/L× 10 mL = 1.0 mmol H2O2

I I3 I2 1°

H2O2 +H2SO4 + 2KI I2 +K2SO4 + 2H2O · · ·

I3

H2O2 +H2SO4 + 3KI KI3 +K2SO4 + 2H2O · · ·

(e) CuSO4 + 4NH3 [Cu(NH3)4]SO4

(2) pH = 4.7 2 pH

[H+] = 10 4.7 mol/L× 1

2

pH = 4.7 log
1

2
= 5.0 · · ·

pH = 4.7 HA 1 L H2O

[H+] = [A ] = 10 4.7 mol/L = 100.3 5 mol/L = 2.0× 10 5 mol/L

Ka

[HA] =
[H+][A ]

Ka
= 2.0× 10 5 mol/L

1 mL H+

1.0 mol/L × 1.0 mL = 1.0 × 10 3 mol 2.0 × 10 5 mol 50

HA

[H+] ; 1.0× 10 3 mol/L

pH = 3.0 · · ·

HA [H+] = 1.01× 10 3 mol/L

pH

[H+] =
Ka[HA]

[A ]

pH = log
[A ]

Ka[HA]
· · · A

pH = pKa = 4.7 [HA] = [A ] 0.10 mol/L HA 100 mL 0.10 mol/L

100 mL× 1

2
= 50 mL · · ·

pH

4.7 · · ·

HA A

0.10 mol/L× 100 mL× 1

2
= 5.0 mmol

H+ 1.0 mol/L × 1.0 mL = 1.0 mmol A + H+ HA

pH v

pH = log

5.0 mmol 1.0 mmol

v

2.0× 10 5 mol/L× 5.0 mmol + 1.0 mmol

v

= 5 log 3 = 4.5 · · ·

· · · B



II

(1) (a) 200 mL× 1.00 g/mL = 200 g CO2

n

{0.000 ( 0.143)} K = 1.85 K · kg/mol× n

0.200 kg

n = 1.545× 10 2 mol

1.545× 10 2 mol× 44.0 g/mol = 0.680 g · · ·

(b) CO2 0.143 C = 272.8 K

V

V = 600 mL× 272.8 K

293.0 K

389 mL V CO2

0.143 C 0.000 C

(V 389 mL)× 273.0 K

272.8 K
= 600 mL× 273.0 K

293.0 K
389 mL× 273.0 K

272.8 K
= 170 mL · · ·

(c) (b) n 1 m3 = 103 L

n =
1.013× 105 Pa× 170.1 mL

8.31× 103 Pa · L/(mol ·K)× 273 K = 7.597 mmol

CO2

n n

200 g
=
15.45 mmol 7.597 mmol

200 g
= 3.93× 10 2 mol/kg · · ·

3.94× 10 2 mol/kg

(2) (a) 1 C 3 C C60

60× 3× 1

2
= 90 · · ·

12× 5 = 60 · · ·
90 60 = 30 · · ·

(b) (3)

C60On +
120 n

2
O2 = 60CO2 +Q(C60On) (3)

120 n

2
60

(c) x kJ/mol C60

x kJ/mol = (350× 60 + 610× 30) kJ/mol = 3.93× 104 kJ/mol · · ·

(d) 1 mol C60 1 mol C60O2 2 mol C=C 2 mol C C 4 mol

C O C60O2 C60

( 610 × 2 + 350× 2 + 360× 4) kJ/mol = 920 kJ/mol

y kJ/mol

C60 +O2 = C60O2 + y kJ

0 kJ

x+ ( 500) = (x+ 920) + y

y kJ/mol = 420 kJ/mol · · ·

(e) (d) 1 mol C60 1 mol C60O
y

2
kJ = 210 kJ

C60 +
n

2
O2 = C60On + 210n kJ

CO2 O2 0 kJ

2.67× 104 + n

2
× 0 = 2.46× 104 + 210n
n = 10 · · ·

n C60O10

12.0× 60 + 16.0× 10 = 880 · · ·

III

(1) (a) A: B: C: D: - E: -

F: G: H: I:

(b) OH 1 OCOCH3 42.0

[C6H7O2(OH)(OCOCH3)2]n (162 + 42.0× 2)n = 246n

123 g

246n g/mol
× 1

1
× 162n g/mol = 81 g · · ·

(c)

162n+ 18.0 = 828

n = 5

J 2 K 1 L 2

1

OH OCH3 OCH3

OH

K L

6

(2) (a)

(b)

4

(c) 1,2- HCl

CH2ClCH2Cl CH2=CHCl + HCl
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(d) Cl

I II III

I (1)

(2)

II (1) 3 4

22.4 L/mol (2)

III (1) (a) (b) (c)

(2)

70 %
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