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Theoretical problems 
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f) What percentage of product I contains 35Cl if chlorine gas containing 99 % 37Cl and 
1 % 35Cl is used in reaction 8? 

g) What percentage of J produced from this sample of I contains 35Cl? 
 



e) Are Cr(V) and Cr(IV) stable with respect to disproportionation? Identify a simple 
criterion based on the Latimer diagram. What
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d) Give



c) Det





b) Write the equation of the reactions of liquid HF with the following substances: H2O, 
SiO2, acetone. 

In water HF behaves as a medium-strength acid and dissociates only partially. The most 
important reactions determining the equilibrium properties of the solution are the followi
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Na2S2O3 solution. In a number of parallel measurements the average for the equivalence 
point was 10.46 cm3. 

b) Write down the equations of all the reactions that have taken place and determine 
the concentration of the Na2S

S





iron(III) hydroxide precipitate. Ignore possible complexation reactions between the precipitate and cyanide ions. 
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Problem 12 
The Fe



c) 
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Numerous ir
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b) What
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ii. n-Octane (C8H18) as a model of gasoline. Its density is 0.70 g/cm3. 
iii. 
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Problem 28 
Chlorine dioxide is a somewhat exceptional molecule because it contains an unpaired 
electron. 

a) Draw the Lewis structure of chlorine dioxide. 

b) 

Draw







Practical Problems 



40th International Chemistry Olympiad  Preparatory Problems 

Probl
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appears, then add 2 cm3 more. Titrate the solution slow









The reactions are: 
1. 2 NH4VO3(s) ĺ 2 NH3(g) + V2O5(s) + H2O(g) 
2. V2O5(s) + 2 H3O+(aq) ĺ 2VO2

+(aq) + 3 H2O(l) 
3. 2 VO

3The reactions are: 

(s) + H

2



constant is therefore (1.209·107 pm3)1/3 = 229.5 pm. However, this value does not 
agree with the 252 pm (a = 2R) expected for a simple cubic lattice.  
If the lattice is fcc, then we have 4 atoms in a unit cell. Using the density value we 
obtain 4·M(Cr)/(ɟ·NA) = 4.838·107 pm3 for the volume of a unit cell. The lattice 
constant is therefore (4.838·107 pm3)1/3 = 364.4 pm. For fcc, a should be 2R¥2 = 





3.9 3.8 0.1 0.0256
3.9 3.9
n n

n
−

= =
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Problem 7 

a) [H3O+] = 10í4 mol/dm3  
[HCl]total] = 10
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[F–] + [HF2
–] = [H3O+
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oblemsry 



d) 2 Cu2+ + 4 I− → 2 CuI + I





The concentration of the NaCN solution is 0.0010 mol/dm
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Therefore: 

β2 = [Cu(CN)2
–]eq/([Cu+]eq[CN–]eq

2) = 5.3·1021

β3 = [Cu(CN)3
2–]eq/([Cu+]eq[CN–]eq

3







2 VO2
+ + 3 Zn + 8 H+ ̥ 2 V2+ + 3 Zn2+ + 4 H2O 

The number of electrons is n = 6. 
For the half reaction VO
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b) They are constitutional isomers or tautomers. 
The number of ʌ electrons is not affected by 32.0oo84r52gement. 

 

c) We have two constitutional isomers. The migration of 32.0proton (and 32.0subsequent 



Problem 17 
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b) 
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c)   

R

OH

Cl

H

R

H

OH

Cl

R
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e)   

C C
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ympiad  



The structure of graphite consists of r
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c) For the first cell: 
Anode: H



Problem 25 

a) Plugging the data into the integrated rate law gives the equation: 

1310.13  
2
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3 2 2
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g) Br2 is the limiting reagent. 

h) The plot of the kinetic curve: 





The pseudo first-order rate constant kobs is practically independent of acidity, 
therefore the reaction is zeroth-or
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A plot of initial rate as a function of light intensity: 
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d) We postulate the redox reaction:  
Hu+ + Hu = Hu2+ + Hu–

For the Coulomb interaction we have q1 = 2·1.602·10–19 C, 
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Probl



Restructured Syllabus 
 
Rationale for the restructuring 
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The number of new concepts or fields is 



Draft recommendations 
Paragraph 10 of the regulations 
 
(1) The organizer distributes a set of preparatory tasks written in English to all participating 
countries in the January of the competition year. The preparatory tasks are intended to 
give students a good idea of the type and difficulty of the competition tasks, including see §12ents App Tmix “B”). S22 643.28104 Tm
(culty o0025 2936h629.4810 12.0I22 643.28104 Tm
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Simple complexometric  and precipitation titrations; 
 
Basic principles of inorganic qualitative analysis for ions specified in factual knowledge, 
flame tests; 
 
Lambert-Beer law; 
 
Organic structure-reactivity relations (polarity, electrophilicity, nucleophilicity, inductive 
effects, relative stability) 
Structure-property relations (boiling point, acidity, basicity); 
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