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2 14Si 15P 16S 17Cl 4

C.

3 13Al K(2)L(8)M(3)

4 12Mg

12Mg

12Mg

MgCl2

C.

5 A.

B. 1

C. P4O10

D. P4O10 H3PO4

E.

A.

2

1

C.

2 0 kJ (i)

46 +
5

4
× 0 = ( 90) +

3

2
× ( 242) +Q1/kJ

Q1 = 227 kJ

B.

3 0 kJ (ii)

( 90) +
1

2
× 0 = ( 33) +Q2/kJ

Q2 = 57 kJ

4 (iii) HNO3aq aq

3

2
NO2 +

1

2
H2O + aq = {HNO3 + aq 33 kJ}+ 1

2
NO +Q3

3

2
NO2 +

1

2
H2O = HNO3 +

1

2
NO +Q3 33 kJ (iv)

0 kJ (iv)

3

2
× { ( 33)}+ 1

2
× ( 286) = 174 +

1

2
× { ( 90)}+Q3/kJ 33

Q3 = 68.5 kJ

A.

5 (i) +
3

2
× (ii) + (iii)

NH3 + 2O2 +
1

2
H2O + aq = HNO3aq +

3

2
H2O +Q1 +

3

2
Q2 +Q3 (v)

H2O H2O (286 242) kJ/mol = 44 kJ/mol H2O

(v) H2O

NH3 + 2O2 +
1

2
H2O + aq = HNO3aq +

3

2
{H2O + 44 kJ}+Q1 +

3

2
Q2 +Q3

NH3 + 2O2 + aq = HNO3aq + H2O +Q1 +
3

2
Q2 +Q3 + 66 kJ

Q = Q1 +
3

2
Q2 +Q3 + 66 kJ

a = 1, b =
3

2
, c = 1, D = 66

3

1

2 AgCl Ksp

Ksp = [Ag
+][Cl ] = 2.0× 10 10 (mol/L)2

AgCl [Ag+]

[Ag+] =
1.2 mol/L× 5.0 mL
(50 + 5.0 + 5.0) mL

= 0.10 mol/L

[Cl ]

[Cl ] =
Ksp

[Ag+]
=
2.0× 10 10 (mol/L)2

0.10 mol/L
= 2.0× 10 9 mol/L

C.

3 MnO4 H2C2O4

MnO4 + 8H+ + 5 e Mn2+ + 4H2O

H2C2O4 2CO2 + 2H
+ + 2 e

2MnO4 + 5H2C2O4 + 6H
+ 2Mn2+ + 10CO2 + 8H2O · · ·

4 (iv) (v)

0.0050 mol/L× (1.6 0.20) mL× 5 = 3.5× 10 2 mmol = 3.5× 10 5 mol

E.

5 4 O2 1.0 L

3.5× 10 2 mmol× 1

4
× 32.0 g/mol× 1.0× 103 mL

50 mL
= 5.6 mg

D.



4

1

(i) (ii) (iv) (iii) (v) -1,4-

-1,4- (vi)

B.

2

3

C.

3 (1)

C12H22O11 +H2O 2C6H12O6

C6H12O6 2C2H5OH+ 2CO2

100 g

342 g/mol
× 2× 2× 46.0 g/mol = 54 g

100 g

342 g/mol
× 2× 2× 22.4 L/mol = 26 L

D.

(2) CHO CH2OH

4

p-

C.

5

1 (1)

4r = 3 a

r =
3

4
a

B.

(2) 2 (1) p

p =

4

3
r3 × 2
a3

=
8

3

Ã
3

4

!3
=

3

8

B.

2 P V n R T PV = nRT

D.

3 Al(OH)3 Zn(OH)2 Pb(OH)2
Cu(OH)2 Zn(OH)2

D.

4 118

166

116 C6H8O4
C4H2O3 CO2 H2O

26.4 mg

44.0 g/mol
= 0.60 mmol,

2.7 mg

18.0 g/mol
= 0.15 mmol

C H 0.60 : (0.15× 2) = 2 : 1

F.

1 3 4 5

2

3 4 COD

4

5 4

2

2 3 75 %


