MODULE 2 
6. (a) The temperature at which the reaction between chlorine and aqueous sodium hydrox​ide occurs

determines the products of the reaction. Explain this phenomenon, using equations to illustrate

your answer. [ 9 marks]
(b) Use the redox potential values given to explain the similarities and differences in the behaviour

 of the halogens with the thiosulphate (S2O32~) ion.
(i) Cl2(aq) + 2e ^^ 
2C1~ (aq)
Ee = +1.36V
Br2(aq) + 2e v N 
2Br (aq) 
E» =+1.07V
I2(aq) + 2e v x 
2I~(aq) 

Ee = + 0.54V
2 SO32~ + 3H2O + 4e~ 
S2O32- + 6 OH' 
E^ = + 0.58 V
S4O62~ + 2e 
 2 S2O32- 

E<* = + 0.09 V
[ 8 marks]
(c)        Describe how silver nitrate solution can be used to distinguish among the halides Cl~,
Br - and I" .
[3 marks]
Total 20 marks
(a)        Provide explanations for EACH of the following in terms of the characteristic proper​ties of transition metals and their complexes:
(i)       Anhydrous copper (II) sulphate is a white solid that gradually turns blue on the
dropwise addition of water. Further addition results in the solid dissolving with
the formation of a blue solution.
[ 4 marks]
(ii)      The gradual addition of a concentrated solution of sodium chloride to aqueous
copper (II) sulphate leads to the formation of a green solution. A colour change
from green to yellow is observed on further addition of the sodium chloride
solution.
[ 3 marks]
(b)       The complex ion X is obtained on adding a concentrated solution of NaCN to aqueous NiCl . The ion X has the percentage composition of 36.1 % Ni, 29.5 % C and 34.4 % N.
Determine the formula of the complex ion X.
[4 marks]
Draw the shape of the complex ion X.                                              [1 mark ]

(c)        Account for EACH of the following statements:  [Use Ee values provided in the Data Booklet where appropriate]
(ii) Haemoglobin has a complex unit that affords the transportation of oxygen to the tissues. However, the carrying capacity of haemoglobin is reduced in the presence of carbon monoxide.

(iii)  [ 4 marks]
(ii)       The manganate (VII) ions (MnO4~) and dichromate (VI) ions (Cr2O72~) are powerful oxidizing agents.
[ 4 marks]
Total 20 marks
