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3RD ROUND, PROBLEMS 
 

Solve all or some of  the  four problems given on  the next pages and write your answers  in MS 
Excel  answer  sheets  provided.  If  there  are  some  explanations  required, write  them  in  English  or 
Russian.  Please,  send  your  answers  to:  kimijas_olimpiades@inbox.lv  till  21.02.2010.  at  24:00. 
Answers which will be sent after this time will not be graded. Write all the answers in one workbook 
but in different worksheets for each problem. You should fill in the green spaces provided. 

File  name  must  consist  from  your  name,  surname  (in  English)  and  country,  for  example 
John_Black_England.xls (or *.xlsx).  If you do not name the file as described you will receive 3 point 
penalty. For all correctly solved problems you can get the maximum of 30 points. The exact amount 
of points for each task is given at the top of each problem.  

All students who will be taking part in at least one round will participate in the final round which 
will be held on the web on 27th of February. During the final round you will have to solve the multiple 
choice test.  
 
Authors for problems in this round: 

 
Kaspars Veldre  Vladislav Ivaništšev  Bernardas Morkunas  Ignas Anikevičius 
PhD student, 

University of Latvia, 
Department of 
Chemistry 

 

PhD student, 
Tartu University, 

Institute of Chemistry 

3rd year student, 
Cambridge University 

1st year student

 
Karina Kizjakina  Agris Bērziņš Egle Maksimaviciute Alons Lends 
PhD student, 

Virginia Polytechnic 
Institute and State 

University, 
Department of 
Chemistry 

MS student, University 
of Latvia, Department 

of Chemistry 
 

BSc student, Vilnius 
University, Department of 

Chemistry 

BSc student, Riga 
Technical University 

 
Good luck with problem solving! ☺  
 

If you have any questions, address them to us in English and send them to: kimijas_olimpiades@inbox.lv  
Feel free to ask!  
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Table 1: data from 2 series of measurements. (1st), (2nd), (3rd) show how many times the 
shown digits were seen in the screen after they were written down. If *.*99 (2nd) is written, 
then it means, that only the measurement was made when *.*99 appeared in the screen for the 
second time. 

No. Time 
(the 1st trial) 

Absorbtion Time  
(the 2nd trial)

Absobtion 

0 0 s *.*76 0 s *.*76 
1 16 s *.*90 (1st) 12 s *.*39 (2nd) 
2 39 s *.*52 (2nd) 24 s *.*09 (2nd) 
3 69 s *.*95 (2nd) 41 s *.*44 (2nd) 
4 110 s *.*98 (2nd) 59 s *.*61 (2nd) 
5 160 s *.*73 (3rd) 87 s *.*89 (3rd) 
6 222 s *.*29 (3rd) 112 s *.*29 (2nd) 
7 280 s *.*46 (2nd) 140 s *.*12 (3rd) 
8 357 s *.*58 (3rd) 179 s *.*64 (3rd) 
9 458 s *.*94 (3rd) 230 s *.*89 (3rd) 
10 572 s *.*43 (3rd) 297 s *.*01 (3rd) 

Although spectrophotometer was malfunctioning, some exact values were still known: 

• The concentration of B reactant remained approximately constant during the reaction. 
In the 1st series of measurements it was equal to 1 M, while in the 2nd series – twice the 
magnitude. 

• The width of the cell was equal to 1cm and the molar extinction coefficient was equal 
to 4530 M-1cm-1. 

• The initial concentration of the reactant A is not known, yet, it is held constant during 
the whole experiment. 

Questions: 
1. What assumptions have you made in processing the given data. Please answer in 

English. 

2. Determine the order of reaction with respect to each reactant. 

3. Determine the overall order of the reaction 

4. Determine the initial concentration of A0. 

5. Determine the real kinetic constant for the reaction. 

In all cases above show your calculations and where appropriate, derivations of the 
mathematical formulas. 

Part 2 
In this part we will deal more with autocatalytic reactions. The reaction which we are going to 
investigate is as follows: 

A + B → 2B 
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Calculate the wavelength of electrons, spacing between the rows of nickel atoms and metallic radius 
of nickel. Hint. Start with calculation of impulse momentum …  

 


