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34th Austrian Chemistry Olympiad

National Competition

Theoretical part – answer sheets
June 14th, 2008                      
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Problem 1, 8 Punkte                                        Name:……..……………………………..

	1.1. Coordination number in the hexagonal face centred cell:



Coordination number in the cubic body centred cell:
  

                                           


	1.2.  Lattice constant:                    

	Calculation:



	1.3.  molar mass, element:                    

	Calculation:



	1.4.

	Compound A:


	Compound B:


	Compound C:


	Compound D:



	Compound E:


	Compound F:


	Compound G:


	


	1.5. Geometry:





	1.6. Reaction equation:       




	1.7. Reasons for corrosion resistance: 




Problem 2, 7 Punkte                                        

	 2.1.  Reaction equation:    


	2.2.
	Reducing agent

	Reasoning



	 2.3.  Reaction equation:    


	 2.4.  Mass fraction of Fe2O3:    




	 2.5.  Equilibrium constant K:    




	2.6.  Potential at the equivalence point:  




	2.7.
	Redox indicators

	Reasoning



	2.8. Will Cl- be oxidized?


	 2.9.  minimum pH-value, at which Cl2 will be produced:    




	2.10. Change of standard potentials:


	2.11. Effect of the addition of phosphoric acid:


Problem 3, 7 points                                        
	3.1. Balanced reaction equations:


	3.2. ΔRH⊖ =                                    

	Calculation:



	3.3. Balanced reaction equation:


	3.4. Order of reaction:
	k =

	Calculation:




	3.5. ∆RH⊝ =
	∆RS⊝ =
	∆RG⊝ =

	Calculation:




	3.6. T =                                    

	Calculation:


	3.7. a:
	B:
	C:


	3.8. p(O2) =                                    

	Calculation:



Problem 4, 8 points                                        

	4.1.  Equation:


	4.2.  ε =

	Calculation:




	4.3.  Proof:


	4.4.   Order : 
	k =

	Table :

t (s)

300

900

1500

3000

4500

6000

A∞ - At

ln(A∞ - At)

1/(A∞ - At)

 Strategy to find out graphically:

0. Order: 

1. Order: 

2. Order: 




	4.5.  Correspondence: equation of hydrolysis – order of reaction


	4.6.  k =

	Calculation:




	4.7.  EA =

	Calculation:




Aufgabe 5, 7 Punkte                                        

	5.1.  Tick the right box:

	· The concentrations chosen are optimal.

· The concentration of iron is too low for an optimal determination, because the absorbance expected will be too low.  

· The concentration of bipyridine is too low for an optimal determination, because the complex cannot be produced completely. 
· The concentration of bipyridine is too high, because it is above the concentration of iron. 



	5.2.  Concentration of the complex: 

	Calculation:



	5.3. Mass law: 



	5.4.  Concentration after the first iteration step: c=

        Concentration after the second iteration step: c= 

	Calculation:


	5.4. Calculation:


	5.5.  A = 

	Calculation:




Problem 6, 7 points                                        

	6.1. Reaction equation:


	6.2. Total concentration c=

	


	6.3. Calculation:


	6.4. Calcium-concentration c=

	


	6.5. Calculation:




Problem 7, 8 points                                      

7.1. Structures A to H

	A: 
	B: 
	C: 
	D: 

	E: 
	F: 
	G: 
	H: 


	7.2. Stereo descriptors              geraniol:                                   nerol:                                  


	7.3. Structure of K+                                                                    

	7.3. Structure of L+                                                                    

	7.3. Structure of M+                                                                    

	7.3. formulae ?, ?                                                                   


	7.4. centre(s)
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	7.5. N

	7.5. O


	7.6. Mechanism:


Problem 8, 8 points                                        

	8.1. D-sorbit

	8.1. sorbose


	8.2. Membership:
	8.3. stereochemical relationship
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8.4. Haworth-formulae of D-sorbose


	8.5. IUPAC-name


	8.6. acetonide

	8.7. lacton X


	8.8. correlation X-vitamin C
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8.9. centres of chirality                                             number of stereoisomeres                            
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8.10. acidic groups                                             


	8.11. Conjugate base
	8.12. Oxidized ascorbic acid                            
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