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SOLUTION STOICHIOMETRY AND REDOX TITRATIONS – PRACTICE QUESTIONS

1. CuZnCuZn + →+ ++ 22

In terms of transfer of electrons, explain the following terms for the above reaction:
(i) oxidation     (ii) reduction     (iii) reducing agent     (iv) oxidising agent

2. Find the oxidation state of the underlined element in the following species:

(a) CO2 (b) N2O5 (c) KClO (d) S2O8
2- (e) CrO2Cl2

3. Write balanced half-equations for the following conversions in acidic medium.

(a) S2O8
2- to SO4

2- (c) NO3
- to NH4

+

(b) V2+ to VO2+ (d) I2 to IO3
-

(a) −−−  →+ 2
4

2
82 22 SOeOS   (b) −+++ ++ →+ eHVOOHV 222

2
2

(c) OHNHeHNO 243 3810 + →++ +−+−  (d) −+− ++ →+ eHIOOHI 101226 322

4. Write balanced half-equations for the following conversions in alkaline medium.

(a) −−−− ++ →+ eOHCOOHOC 2224 2
2
3

2
42

(b) −−− ++ →+ eOHMnOOHMnO 324 242

5. Balance the following redox reactions in acidic medium by using the half-equation method.
(a) 24 IIIO →+ −−

(b) −+−− +→+ 4
2

4 ClOMnClOMnO
(c) ++ →+ 2

22
3 VOOHV

(a) OHIHIIO 224 4487 + →++ +−−

(b) OHClOMnHClOMnO 24
2

4 9561856 ++ →++ −++−−

(c) +++ + →+ HVOOHV 222 2
22

3

1

(a) C2O4
2- to CO3

2- (b) MnO2 to MnO4
-
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6. The carbon monoxide in a sample of polluted air can readily be determined by passing it over 
solid iodine(V) oxide, I2O5, to give carbon dioxide and iodine.
(i) Write a balanced equation for the reaction, between carbon monoxide and  iodine(V) oxide.

[ 2252 55 COICOOI + →+ ]
(ii) The iodine produced is removed and titrated with aqueous sodium thiosulphate:

NaIOSNaIOSNa 22 6422322 +→+
A 1.0 dm3 sample of air produced iodine that required 20.0 cm3 of 0.10 moldm-3 sodium thiosulphate for 
complete reaction. Calculate the mass of carbon monoxide in the sample of polluted air. [0.140g]

7. 4.00 g of powdered iron tablets, containing hydrated iron(II) sulphate, were dissolved in some 
dilute sulphuric acid and the solution made up to 250 cm3. 25.0 cm3 of this solution was titrated with 
0.0200 moldm3 potassium manganate(VIl) solution, KMnO4. 14.30 cm3 of the manganate(VIl) solution 
was needed to give a pink colour. What is the percentage of iron in the iron tablets? [19.9%]

8. 2.00 g of  hydrated sodium sulphite,  Na2SO3.xH2O were dissolved in an aqueous solution of 
iodine containing 6.00 g of I2. The resulting solution was made up to 1 dm3 with distilled water. The 
sulphite ions were oxidised to sulphate ions according to the equation:

−+−− ++→++ IHSOOHISO 222
422

2
3

When 25.0 cm3 of this solution was titrated with a sodium thiosulphate solution containing 2.80 g of 
thiosulphate ions per dm3, the titre required was 31.50 cm3. Calculate: 
(i)   the mass of iodine remaining in 1 dm3 of the solution after the reaction with sulphite [3.99g]
(ii)  the mass of iodine that had reacted with 2.00 g of the sulphite, and [2.01g]
(iii) the value for x. [7]

9. The oxidation number of vanadium in a complex ion was determined as follows. A 0.0130 mol 
sample of the complex was dissolved in water and the solution made up to 100 cm3. A 10.0 cm3 portion 
of this solution required 20.80 cm3 of 0.0250 moldm-3 acidified KMnO4 to oxidise all the vanadium to the 
+5 oxidation state. Use these data to calculate the original oxidation number of the vanadium. [+3]
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