
[I]

1

CuFeS2 CuSO4 Zn Fe Ni Au Ag Ag Ni

COD HNO3

2

3

4 X n(X) (3) I

Cu2+ n(I3 ) =
1

2
n(Cu2+) I3 I3 S2O3

2

n(I3 ) = 0.100 mol/L× 20.0 mL
º

S2O3
2 (mmol)

× 2

2

º

e (mmol)

× 1

2

º

I3 (mmol)

= 1.00 mmol (A)

n(Cu2+) = 2n(I3 ) = 2× 1.00 mmol = 2.00 mmol (B)

KI

n(KI) =
2.49 g

166 g/mol
= 0.0150 mol = 15.0 mmol (C)

1.20 g

2.00 mmol

º

Cu2+ (mmol)

× 1
º

Cu (mmol)

× 100 mL

15.0 mL

º

Cu (mmol)

=
40

3
mmol

40

3
× 10 3 mol× 63.5 g/mol

1.20 g
× 100 % = 70.6 % · · ·

5

6 (e)

3Cu + 8HNO3 3Cu(NO3)2 + 2NO + 4H2O

NO



7 (30) K

K =
[Cu+]2[I3 ]

[Cu2+]2[I ]3
= 1.0× 10 13 (mol/L) 2 (D)

CuI

Ksp = [Cu
+][I ] = 1.0× 10 12 (mol/L)2 (E)

I (C)

3n(I3 ) + n(I ) + n(CuI) = 15.0 mmol (F)

Cu (B) 2.00 mmol Cu2+ CuI

n(CuI) ; 2.00 mmol (G)

(A) (F) (G)

n(I ) = 10.0 mmol

(D) (E) [Cu+]

Ksp
2

K
=
¡
[Cu+][I ]

¢2 × [Cu2+]2[I ]3

[Cu+]2[I3 ]
=
[Cu2+]2[I ]5

[I3 ]

[Cu2+] =
Ksp

[I ]2

s
[I3 ]

K[I ]
(H)

[I3 ] =
1.00 mmol

15.0 mL
=

1

15
mol/L [I ] =

10.0 mmol

15.0 mL
=
2

3
mol/L (D)

(E) (H) [Cu2+]

[Cu2+] =
1.0× 10 12 (mol/L)2µ

2

3
mol/L

¶2

vuuuut
1

15
mol/L

1.0× 10 13 (mol/L) 2 × 2

3
mol/L

=
9

4
× 10 6 mol/L = 2.3× 10 6 mol/L · · ·

n(Cu2+) =
9

4
× 10 6 mol/L× 15.0 mL = 3.4× 10 5 mmol¿ 2.00 mmol

8

9 10.0 % x mL S2O3
2

0.100 mol/L× 100 10.0

100
× x mL = 0.100 mol/L× 20.0 mL
x mL = 22.2 mL

(22.2 20.0) mL = +2.2 mL · · ·

[II]

1 2H2O O2 + 4H+ + 4 e 2H2O+ 2 e H2 + 2OH

2 1 e

2H2O+ 4 e O2 + 2H2 + 4 e

e

0.0450 mol× 4

3
= 0.0600 mol = 60.0 mmol

x

0.500 A× 60x s = 0.0600 mol× 9.65× 104 C/mol
x = 193 · · ·



3

4 Cu2+ 3

1 2 3 4 5

4 0 5 e 60.0 mmol 4

5 SO4
2 30.0 mmol SO4

2 2 4 3

Cu2+ 30.0 mmol

0.100 mol/L× 500 mL 30.0 mmol

500 mL
= 4.00× 10 2 mol/L · · ·

5 5 [H+] 1 [OH ]

[H+] =
0.0200 mol/L× 250 mL× 2 + 60.0 mL× 4

4
250 mL

= 0.280 mol/L

[OH ] =
60.0 mmol× 2

2
250 mL

= 0.240 mol/L

y mL

0.280 mol/L× 10.0 mL = 0.240 mol/L× y mL

y mL = 11.7 mL · · ·

[III]

1 C=C OH

CH CH+ H2O CH2=CHOH CH3CHO

2 CH3CH(OH)

3 B R1 6= R2 2

R1 R2 D

R1 CH3 E R2 CH2CH3
A 2- B

4 F 5 6



[IV]

1

2

3 (3) (5) Gly Ala

4

5 PbS

PbS

6 P 5 1° 4°
X Y 2 3

1° 3° Lys

2° 4° Glu

2° 4° Cys P C 2 Glu Cys

X 1° C Phe Ala Lys Phe

3° Ala Lys 1° 4° 2°
3°

1° 4°

7 Phe

1° 4°

8 Ala Lys Phe



[I]

[II] 4

[III]

[IV]

pH

[I] 7 4 [II] [IV]

8 [I] 6 75 %


