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A.

(Fe2+)

(Cu2+) 

Fe (s) + Cu2 + (aq) �� Fe2+ (aq) + Cu (s).

(50 mL), 

1.

18/04/18
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2. mL 

1.0 g 

A

3. A 10 mL 

B 

4.

B 

a 

5.

6. A B 

[ (b) (c)]

 1.1: (a)  (b) (c) 

(b) (c)

1.

2.

(a)

18/04/18



15

•

•

•  Mg > Fe > Cu 

•

•

B. 

2Mg (s) + O
2
(g) �� 2MgO (s)

3 cm 

1. 2 cm 3 cm 

2.

18/04/18
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3.

4.

5.

_________ 

______________ 

____________ ____________ 

____________

•

•

•

18/04/18
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•

•  (MgO) Mg(OH)
2

MgO (s) + H
2
O (l) ���Mg (OH)

2
 (aq)

O2– (s) + H
2
O (l) �� 2OH– (aq).

•

•

•

•

• Mg2+  O2– 

• MgO 

• LiH, MgO,  K
2
S 

•

18/04/18
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(b)

A.

Zn(s) + H SO (aq) �� ZnSO (aq) + H (g)

1.

2. mL 

3.

18/04/18
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•

•

1.

2.

3.

4.

18/04/18
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•

•

•

•

• Mg, Al, Fe, Sn, Pb, Cu,  Ag 

•

B.

Na
2
SO

4
 (aq) + BaCl

2
 (aq) ���BaSO

4
 (s) + 2NaCl (aq)

 ( � ) (
�
) 

(50 mL), 

1. 3 mL A 

2. 3 mL B 

18/04/18
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1. A B

2.

3. A B 

4.

5.

• 6.1 g BaCl
2
.2H

2
O  3.2 g Na

2
SO

4
.10H

2
O 

100 mL 

•

(a) ____________ 

(b) ________

__________

________ 

18/04/18
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• Pb(NO
3
)
2

KCl 

•

•

C.

4 3NH Cl (s) NH  (g)  HCl (g)

K
2
 [Hg I

4
], 

1. (china dish) 5 g 

2.

3.

4.

5. (stem)

6. K
2
[HgI

4
] 

7.

18/04/18
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1.

2.

•

18/04/18
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•

(NH
4
Cl)

NH
3
 (g) + HCl (g)  NH

4
Cl (s)

• 10 g 10 mL 

6 g (II) 100 mL 

B) 45 g 80 mL  

C B A 

C 200 mL 

•

•

• (H
2

O
2
) 

•

2Pb(NO
3
)
2 

2PbO (s)  +  4 NO
2 
(g) + O

2
 (g)

•

•

18/04/18
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(i)  NaOH (aq) + HCl (g) �� NaCl (g) + H
2
O (l); 

(ii) Ba(OH
2
).8H

2
O (s) + 2NH

4
Cl (s) �� BaCl

2
 (aq) + 10H

2
O (l) + NH

3 
(aq).

(100 mL),  (–10 ºC  110 ºC) 

1.

18/04/18
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�
�

�
�

(�C) (�C) �
�
 – �

�
 (�C)

1. NaOH + HCl

2. Ba(OH
2
).8H

2
O +

2NH
4
Cl

2. 20 mL 20 mL

g 

5.35 g 

3.

4.

5.

i.     = ___ �C =___ K

ii. = ___ �C =___ K

iii.  = ___ �C =___ K

iv. = ___ �C =___ K

v.  = ___ �C =___ K

_________

____________ 

18/04/18
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•

•

• HCl NaOH 

  H+ (aq)   +  OH– (aq)  ��  H
2
O (l)

•

2HCl (g) �� H
2
 (g) + Cl

2
 (g);

   2Mg (s) + O
2
 (g) �� 2MgO (s).

•

•

18/04/18
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(HCl) (i) (ii) 

(iii) 

Zn (s) + 2HCl (aq) �� ZnCl
2
 (aq) + H

2
 (g)

Na
2
CO

3
 (s) + 2HCl (aq) �� 2NaCl (aq) + H

2
O (l) + CO

2 
(g)

HCl (aq) + NaOH (aq)  �� NaCl (aq) + H
2
O (l)

(i)

1.

2. 5 mL 

18/04/18
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3.

4.

1.

(ii)

1.

1g 

2. 2 mL 

3,

4.

(iii)

1. 5 mL A 

5 mL 

B 

1.

18/04/18
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1.

(a) 

A 

B 

i. n = ___ ;

ii. n = ___ ;

iii. n = ___ ;

iv. n = ___ ;

.__ n = ___ ;   

B HCl n B  NaOH 

B

2.

3. HCl A 

4. B 

5. B NaOH A HCl 

6. B 

7. A HCl B 10% NaOH B

8.

18/04/18
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•

•

•

•

• 5 g Ca (OH)
2
, 100 mL 

•

•

•

•

•

•

• NaHCO
3

HCl 

•

18/04/18
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(i) (ii) 

2NaOH (aq) + 2Al (s) + 2H
2
O (l) ���  2NaAlO

2
 (aq) + H

2 
(g)

       NaOH (aq) + HCl (aq) ���  NaCl (aq) + H
2
O (l)

(100 mL), 

(i)

1.

2. 5 mL 

18/04/18
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3.

4.

5.

6.

1.

2.

3.

4.

(ii)

•

•

•

•

18/04/18
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• NaOH 

•

•

•

•

• (Al 

18/04/18
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(continuity test) 

100 mg

5 g 1.5 V 

6 V 

1.

2.

18/04/18
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3.

4. (250 mL) 100 mg A,

B, C D 

5. A 

B 

100 mg

C 

g 

D 

6.

7. A 

8.

9. A 

10. B, C D 

18/04/18
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1.  A: 

2.  B: 

3.  C: 

4.  D: 

HCl (aq) �� H+ (aq) + Cl– (aq)

    NaOH (aq) �� Na+ (aq)+OH– (aq)

      NaCl (aq) �� Na+ (aq) + Cl– (aq).

•

•

•

•

• 1.5 V 6 V 

6 V 

6 V 3 V 

3 V 

•

(0 – 3 A) 

W 

18/04/18
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•

•

•

•

• (CH
3
COOH) 

•

•

18/04/18
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pH pH 

pH 

pH 25º C (298

K) pH 7 pH 

pH pH 

(impregnated) pH 

[ (b)]

(a)  (HCl   H
2
SO

4
 CH

3
COOH ); (b)

 (NaOH  KOH); (c) NaCl, Na
2
CO

3
, NH

4
Cl ; 10 mL

1 g (d) (10 mL 1 g 

(e)

(10 mL) pH 

1.

18/04/18
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 pH

1.  (HCl)

2.  (NaOH)

3.  (NaCl)

4.

5.  (_____________) 

 (2.2  2.4)

 (7.4)

 7.1: (b)  pH 

2. HCl), NaOH),

NaCl), 

3.

pH 

(a

4. pH pH 

pH (b

5. pH 

pH 

pH 

(a)  pH 

pH 

18/04/18
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 pH,  H+ H+  OH

pH 

•

•

• pH 

• pH 

pH pH

• pH 

• 25 °C (298 K) pH 

•  HCl  NaOH pH 

• CO
2

pH 

18/04/18
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 (CaOCl
2

2CaOCl
2
 (s) + H

2
SO

4
 (aq) �� CaSO

4
 (aq) + CaCl

2
 (aq) + 2HClO (aq)

(100 mL), (100 mL), 

18/04/18
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1. 50 mL, 5% 

A, B, C D 

2. 20 mL E, F, G H

3. A 

4. A E 

5.

1. A

2. B

3. C

4. D

_______ 

(HClO) 

•

•

18/04/18
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•  ( � )  ( ) 

•

•

•

•

•

18/04/18
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 (Na
2
CO

3
.10H

2
O)  NaHCO

3
) 

�

HCO
3
– (aq) + H

2
O (l)  ��  H

2
CO

3
 (aq) + OH– (aq)

Na
2
CO

3
 (s) + 2HCl (aq)  �� 2NaCl (aq) + H

2
O (�) + CO

2
 (g)

NaHCO
3
 (s) + 2HCl (aq) �� 2NaCl (aq) + H

2
O (�) + CO

2
 (g)

Ca(OH)
2
 (aq) + CO

2
 (g) �� CaCO

3
 (s) + H

2
O (�)

CO
2 

     CaCO
3
 (s) + H

2
O (l) + CO

2 
(g) �� Ca(HCO

3
)
2 
 (aq)

18/04/18
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 9.1:

1. A, B, C D 

2. 5 mL 

3.

4. 1 mL 

5.

A 

6.

7.

CO
2

8.

CO
2 

9.

18/04/18
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HCl

1. A
2. B

3. C
4. D

 ___ 

•

•

•

•

CO
2

SO
2

• 5 g CaO, 100 mL 

18/04/18
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•

•

• CO
2

 SO
2

•

18/04/18
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(CuSO
4
, 5H

2
O) 

CuSO
4
 + 5H

2
O �� CuSO

4
.5H

2
O

18/04/18
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1.  (CuSO
4
.5H

2
O) 

2.

3.

250 °C 

4.

5.

6.

i. __________ 

 _________ 

ii.  _________ 

•

•

•

•

•

18/04/18
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Zn (s) + CuSO (aq) �� ZnSO  (aq) + Cu (s)

(II) (II) (100 mL), 

(50 mL), 

18/04/18
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(A) (B) 

(C) (D)

(II) (II)

     A        B        C        D

1.

2.

3.

4.

1.

2. (II) 

5% 

50 mL 

 W,X,Y  Z 

3. 10 mL

A, B, C,

D 

4. A, B, C, D

5.

18/04/18
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•

•

•  H
2
SO

4

•

• A B B BX 

A  + BX ���  AX + B

•

• (II) 

• (II) 

•

• (II) 

18/04/18



54

  2K (s) + 2H
2
O (l) �� 2 KOH (aq) + H

2 
(g)

2Na (s) + 2H
2
O (l)  ��  2 NaOH (aq) + H

2
 (g)

   Ca (s) + 2H
2
O (l) �� Ca(OH)

2
 (aq) + H

2
 (g)

2Al (s) + 3H
2
O (g) �� Al

2
O

3
 (s) + 3H

2
 (g)

3Fe (s) + 4H
2
O (g) �� Fe

3
O

4
 (s) + 4H

2 
(g).

18/04/18
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(250 mL), (trough)

1.

2.

3.

4. 100 mL

5.

6.

7.

8.

H
2

18/04/18
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9.

10.

i.

• (handle) 

•

•

1.

2.

3.

4.

5.

6.

7.

18/04/18
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•

•

•

•

•

18/04/18
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 + ��  + 

 Mg  + 2HCl ��  MgCl
2

 + H
2

2Al  + 6HCl �� 2AlCl
3 

 + 3H
2

Zn  + 2HCl �� ZnCl
2

 + H
2 

2Fe  + 6HCl �� 2FeCl
3

 + 3H
2

HCl H
2
SO

4

N
2
O, NO

2
, NO) 

HNO
3

18/04/18
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HCl   H
2
SO

4
 HNO

3

A

B

C

D

E

(50 mL) 

1. A, B, C, D E 

2.

3. A, B, C, D E 

4. 10 mL 

5.

6.

7.

8.

9.

 HCl,  H
2
SO

4 
 HNO

3 

 A, B, C, D,  E 

18/04/18
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•

• Mg Al 

•

•

•

•

•

•

• HCl 

• HCl 

18/04/18
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 (KMnO
4
) 

(K
2
Cr

2
O

7
)  SO

2 

KMnO
4

 K
2
Cr

2
O

7
 SO

2
 KMnO

4

K
2
Cr

2
O

7 

������

�������

�������

18/04/18
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(50 mL)

1. 5 g

2. mL 

3.

4.

18/04/18
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 SO
2

SO
2
 (g) + H

2
O (l) ���H

2
SO

3
 (l)

SO
2

•

•

•

•

 2 mL 

 1 mL   H
2
SO

4

1.

(b)

(a)

(b)

(a)

(i)

(KMnO
4
) 

(ii)

(K
2
Cr

2
O

7
)

2.

18/04/18
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•

Na
2
SO

3
 (aq)+ dil. H

2
SO

4
 (aq) ���Na

2
SO

4
 (aq) + H

2
O +SO

2
 (g)

•

•

•

•

• H
2
SO

4

•

2H
2
S (g) + SO

2
 (g) ���3S (s)  + 2H

2
O (l)

•

(i) Cu(s) + 2H
2
SO

4
 (l) ���CuSO

4
 (aq) + SO

2
 (g) + 2H

2
O (l)

(ii) 4Zn (s) + 5H
2
SO

4
 (l)���4ZnSO

4
 (aq) + H

2
S + 4H

2
O (l)

18/04/18
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3 2 2 2CaCO  (s)  2HCl (aq)     CaCl  (aq)  H O(l)  CO  (g)

Ca(OH)
2

Ca(OH)
2
 (aq)  +  CO

2
 (g) �� CaCO

3
 (s) + H

2
O (l)

CO
2

CaCO
3 
(s)  +  H

2
O (l) + CO

2
 (g)  �� Ca(HCO

3
)
2 
 (aq)

(10 g), 

(50 mL), 

18/04/18
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5 mL 

2.

1.

4.

3.

5.

6.

1. 10 g 15.1

2. 

10 mL 

3.

4. 

5.

CO

18/04/18
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•

•

•

•

• : 5 g , CaO, 100 mL 

24 

•

• HCl H
2
SO

4 

H
2
SO

4 
CaSO

4
CO

2

CaCO
3

CaSO
4

CO
2

•

•

•

•

18/04/18
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•

•

•

•

Ca(OH)
2 

 + CO
2

�� CaCO
3

 + H
2
O

• CO
2

•

18/04/18
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(molten state)

(electrolysis)

(Cu2+), 

( � ) 

3 V 

(250 mL), (50 mL), 

18/04/18
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1.

2. 3 g 100 mL 

1 mL 

3.

4.

5.

[ 3 V 

6.

7.

8.

i.

18/04/18
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•

•

•

•

•

Cu(s) + SO
4
2–(aq)  �� CuSO

4
(aq) + 2e–

•

Cu2+ +2e-
�� Cu(s)

•

18/04/18
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•

•

•

•

•

•

18/04/18
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(CH
3
COOH)  (–COOH) 

(a) 

CH
3
COOH (l) + NaHCO

3 
(s) �� CH

3
COONa (aq) + CO

2 
(g) + H

2
O (l)

2CH
3
COOH (l) + Na

2
CO

3 
(s) �� 2CH

3
COONa (aq) + CO

2 
(g) + H

2
O (l)

(b) 

CH
3
COOH (l) + NaOH (aq)  �� CH

3
COONa (aq) + H

2
O (l)

(100 mL), 

(10 mL), 

1.

18/04/18
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1 mL 2 mL 

(i) (ii)

1 mL 

1 mL 

5 mL 

(b)

(a)

(b)

(c)

1.

2.

(d)

(a)

18/04/18
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•

• NaHCO
3

Na
2
CO

3
(0.01 g) 

CO
2

•

•

•

•

•

•

18/04/18
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 CH
3
COOH + CH

3
CH

2
OH  CH

3
COOCH

2
CH

3
 + H

2
O

(3 mL), (3 mL), H
2
SO

4

(1 g), (–10° 110° C), (10 mL),

(250 mL), 

18/04/18
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3. 150 mL 60° C 

4.

(water bath) 

5.

6.

7.

8.

 -OH  -OR R 

H
2
SO

4

•

•

(water bath) 

•

•

18/04/18
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•

•

•

•

• (water bath)

18/04/18
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