
[I]

1

2 gly

gly + H2OÀ gly± +OH (6)

Ka2 Kw

Ka2 =
[gly ][H+]

[gly±]
, Kw = [H

+][OH ] (7)

gly Kb (6) (7)

Kb =
Kw

Ka2

=
[gly±][OH ]

[gly ]
(8)

gly+ OH [gly±] = [OH ]

C = 0.10 mol/L [OH ] ¿ C C ; [gly ] + [gly±] + [gly+] ; [gly ]
(7) (8) pH

Kw

Ka2

=
[OH]2

C

[OH ] =

r
CKw

Ka2

[H+] =
Kw

[OH ]
=

r
KwKa2

C
=

s
1.00× 10 14 (mol/L)2 × 2.5× 10 10 mol/L

0.10 mol/L
= 5.0× 10 12 mol/L

pH = 12 log10
10

2
= 11 + log10 2 = 11.3 · · ·

3 gly N O Cu2+

N O

4 (3) (4)

K1 =
[Cu(gly)+]

[Cu2+][gly ]
= 1.0× 108 (mol/L) 1 (9)

K2 =
[Cu(gly)2]

[Cu(gly)+][gly ]
= 1.0× 107 (mol/L) 1

K1K2 =
[Cu(gly)2]

[Cu2+][gly ]2
= 1.0× 1015 (mol/L) 2 (10)

(5) (9) (10) [gly ] =
Cg

CCu = [Cu
2+] +K1[Cu

2+][gly ] +K1K2[Cu
2+][gly ]2

= [Cu2+]
¡
1 +K1[gly ] +K1K2[gly ]

2
¢

(11)

= [Cu2+]

(
1 +K1

Cg
+K1K2

µ
Cg
¶2)

1 +K1
Cg

+K1K2

µ
Cg
¶2



5 pKa1 = log10Ka1 = log10 (4.0× 10 3) = 3 2 log10 2 = 2.40 Ka1 = 10
2.40 mol/L

[H+] = 10 2.40 mol/L = 4.0× 10 3 mol/L

Ka1 =
[gly±][H+]
[gly+]

[gly+] = [gly±]

Cg

Cg ; [gly+] + [gly±] ( [gly+] = [gly±]À [gly ])

[gly+] = [gly±] =
Cg
2
=
0.32 mol/L

2
= 0.16 mol/L

[gly ] (7)

[gly ] =
Ka2[gly

±]
[H+]

=
2.5× 10 10 mol/L× 0.16 mol/L

4.0× 10 3 mol/L
= 1.0× 10 8 mol/L (12)

(11) (9) (10) (12)

CCu = [Cu
2+]
n
1 + 1.0× 108 (mol/L) 1 × 1.0× 10 8 mol/L + 1.0× 1015 (mol/L) 2 × ¡1.0× 10 8 mol/L

¢2o

= [Cu2+] (1 + 1.0 + 0.10) (13)

= [Cu2+]× 2.1
[Cu2+]

CCu
=

1

2.1
(14)

Cu2+ (14) Cu2+

[Cu(gly)+] + [Cu(gly)2]

CCu
= 1

[Cu2+]

CCu
= 1

1

2.1
=
1.1

2.1
= 52 % · · ·

6 7 CCu = 0.10 mol/L (14)

[Cu2+] =
CCu
2.1

=
0.10 mol/L

2.1
=

1

21
mol/L (15)

pH = 2.40 (13) (15)

[Cu2+] : [Cu(gly)+] : [Cu(gly)2] = 1 : 1.0 : 0.10

[Cu(gly)+] = 1.0[Cu2+] =
1

21
mol/L

[Cu(gly)2] = 0.10[Cu
2+] =

1

210
mol/L

Cg
all

Cg
all = Cg + [Cu(gly)

+] + 2[Cu(gly)2] = 0.32 mol/L +
1

21
mol/L + 2× 1

210
mol/L = 0.377 mol/L (16)

pH pKa2 = log10Ka2 = log10 (2.5× 10 10) = 10 log10
10

4
=

9.60 Ka2 = 10
9.60 mol/L pH = 9.60 [H+] = 10 9.60 mol/L = 2.5 × 10 10 mol/L

Ka2 =
[gly ][H+]

[gly±]
[gly±] = [gly ] (17)

[Cu(gly)2] (16) (17)

[Cu(gly)2] = 0.20 mol/L

[gly±] + [gly ] = Cg
all [Cu(gly)2] = (0.377 0.20) mol/L = 0.177 mol/L

[gly ] = 8.85× 10 2 mol/L (18)

(11) (18)

[Cu2+] : [Cu(gly)+] : [Cu(gly)2] = 1 : K1[gly ] : K1K2[gly ]2 = 1 :
¡
8.85× 106¢ : ¡7.83× 1012¢

[Cu(gly)2]

7 0.10 mol/L



8

[II]

1

(241.1 228.6) g

1.00 g/cm3
= 12.5 cm3 · · ·

2

241.1 g

12.5 g/cm3
= 19.3 g/cm3 · · ·

3 1

(241.1 226.2) g

12.5 cm3
= 1.19 g/cm3 · · ·

4 3

70.3 g

58.5 g/mol
÷ 270.3 g

1.192× 103 g/L = 5.30 mol/L · · ·

5 M a NA

=
4M

NAa3

a r 2 a = 4r

=
4M

NA

¡
2 2 r

¢3 =
2M

8NAr3
M

r3

M

r3
Cu Ag Pt Au 3.02×1025 3.61×1025 7.24×1025 6.58×1025

Pt Cu

2 19.3 g/cm3 Pt Au Au

=
2

8NA
× M

r3
=

1.41

8× 6.00× 1023/mol × 6.58× 10
25 g/(mol · cm3) = 19.3 g/cm3

Pt Cu Au



[III]

C E D F

A D E

B

1 C D E B F A

2 (1) (2)

3

HNO3 H2SO4

4 A B C D E F

5 n

192n

n =
2.40× 104
192

= 125 · · ·

2n 1 = 2× 125 1 = 2.5× 102 · · ·

[IV]

1

2

3 2 OH OCH2O OH 1
12.0

2
= 6.00

x

11.0 g

44.0n g/mol
=
(115 110) g

6.00xn g/mol

x =
1

3
= 33.3 % · · ·

4

5

[I] 2

4 5 6 7

8

[II]

5

[III]

[IV] 3

4 5

[I] 7 [II] 8 [III] [IV] 8 75 %


