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Question 2  
 
 

2.1 OPTION 1 

(7) 

𝑛 =
𝑚

𝑀
✓ 

𝑛 =
11,79

12
✓ 

𝑛 = 0,9825 𝑚𝑜𝑙 

𝑛 =
𝑚

𝑀
 

𝑛 =
69,57

35,5
✓ 

𝑛 = 1,9597 𝑚𝑜𝑙 

 

𝑛 =
𝑚

𝑀
 

𝑛 =
18,64

19
✓ 

𝑛 = 0,9811 𝑚𝑜𝑙 

 
0,9825

0,9811
=

1,9597

0,9811
=

0,9811

0,9811
✓ 

 
Ratio = 1:2:1 
Empirical formula-CCℓ2F 
Relative formula mass/empirical mass = 12 +2(35,5) + 19 = 102  
 
Ratio = True mass empirical mass 204/102 = 2✓ 
Molecular formula: C2Cℓ4F2✓ 

OPTION 2 

m(C) = 204 ×
11,79

100
 ✓= 24,05 g 

m(Cℓ)= 204 ×
69,57

100
 ✓= 141,92  

m(F)  = 204 ×
18,64

100
 ✓= 38,03 g 

 

n(C)  = 
24,05

12
 = 2 mol✓ 

n(Cℓ) = 
141,92

35,5
 = 4 mol✓ 

n(F)   = 
38,03

19
  = 2 mol✓ 

Molecular formula: C2Cℓ4F2✓  

 

 

2.2.1 Limiting reagent is the substance that is completely used up during a 
chemical reaction ✓✓ 
 (2) 

 
  



 

2.2.2 Given:  
6Li                     +              N2 

𝑛(𝐿𝑖) =
𝑚

𝑀
 ✓                   𝑛(𝑁2) =

𝑚

𝑀
 

𝑛(𝐿𝑖) =
12,3

7
 ✓                𝑛(𝑁2) =

33,6

28
 ✓ 

𝑛(𝐿𝑖) = 1,76 𝑚𝑜𝑙          𝑛(𝑁2) = 1,20 𝑚𝑜𝑙 
 

(6) 

1,2 mol ÷ 1 x 6 
 = 7,2 mol Li 
 
Thus Li is the limiting reagent  

 [15] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Question 3  
 

3.1.1 n = c.V 
n(CH3COOH) = (0,5)(0,25) ✓ 
n(CH3COOH) =0,13mol 
 
 
 
 

 (10) 

3.1.2 Reaction 2 
 

n(NaOH) = cv ✓ 
n(NaOH) = (0,968)(0,025) ✓ 
n(NaOH) = 0,0242 mol 
 

Mole Ratio:                   CH3COOH : NaOH 
                                             1         :    1 
n(CH3COOH) = 0,0242 mol ✓ 
 

Original/Oorspronlik (CH3COOH) 
n(CH3COOH) = cv 
n(reacted) = 0,125-0,0242 ✓ 
n(reacted) = 0,10 mol 
  

3.1.3 Reaction 1 
Mole Ratio  CH3COOH : CaCO3 
                            2        :   1  
n(CaCO3) = 0,100/ 2 x 1✓ 
n(CaCO3) = 0,050 mol 
 

m(CaCO3) = nM 
m(CaCO3) = (0,050)(100) ✓ 
m(CaCO3) = 5,00 g 
 

% purity  = 
5,0

56
× 100% ✓ 

 
%purity = 8,93%✓  

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Question 4 – energy  
 

4.1   Minimum energy required to start a chemical reaction ✓✓                                     (2) 

4.2 
Exothermic ✓ 
The total potential energy of the products is less than the total potential energy of the 
reactants. ✓ 

OR 
The heat of the reaction is less than zero/negative.                                                           (2) 
 

4.3     Ea(reverse)= 679.1 + 184,7  
                   = 863,8 kJ·mol-1                   (3) 

4.4 
Bond formation = 863,8 kJ·mol-1 for 2 HCl molecules 
 

Bond energy for EACH HCl = 836,8  / 2  
                                          = 431,9 kJ·mol-1                 (3) 

4.5 No effect. ✓ 
Catalyst only has an effect on the activation energy and no effect on the heat 
of the reaction ✓ 
 
  (2) 

  [12] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 5 – rates of reaction  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Question 6 – acids and bases 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Or  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Question 7 – galvanic  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.6 Ba + Cu+2  → Ba+2  + Cu 
 
n = c.v 
n = 1 (0,04) 
𝑛 = 0.04 𝑚𝑜𝑙 Cu+2 
 
 
0,04 mol /2 x 2 = 0,02 
 
m = n .M 
m = 0,04 x   137   m mark only if mol ratio shown  
m = 5,48 g 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 8 – electrolytic 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Question 9 – IMF 
 

9.1 
A group of two or more atoms covalently bonded and it functions as a  
unit. ✓✓ 
 

(2) 

9.2.1 
Tetrahedral ✓ 

(1) 

9.2.2 
Trigonal pyramidal ✓ 

(1) 

9.3.1 
      
    O  F        ✓✓  
 
      

(2) 

9.3.2 
H  C     N    ✓✓    

(2) 

9.4 
The nitrogen (N) atom in NH3 contains a lone pair electrons. 
No lone pair in CCℓ4. 

Nitrogen (N) atom in NH3 can donate its lone pair into the vacant orbital of H+
✓ 

 
(2) 

 
  

F 

✓ 



 

9.5 
Polar. ✓ 

• Sulphur atoms more electronegative than the hydrogen atom 

• The molecular shape is bent and assymetrical ✓ 

• Distribution of charge is assymetrical. ✓  
(4) 

  [14] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

✓ 



Question 10 -IMF with BP 
 
 

10.1 The temperature at which the vapour pressure of a liquid is equal to the 
external (atmospheric) pressure. ✓✓ 
 (2) 

10.2 • Group 4 hydrogen hydrides have London forces ✓ 

• Hydrogen halides have dipole-dipole forces ✓ 

• The dipole-dipole forces are stronger than the 
London/dispersion/induced-dipole forces ✓ 

• More energy will be required to weaken the IMF and change the phase 
for the hydrogen halides✓ 

 (4) 

10.4 HF has hydrogen bonds ✓✓ 
 (2) 

  [8] 

 
 
  


