
A Summary of the Ten Guided Inquiries 
 

No. Focus Nature of the investigative problem 
 
1. 

 
Effervescent 
tablets 

 
Redoxon is the brand name of the first artificially synthesized vitamin C sold 
to the public. Effervescent Redoxon tablets contain sodium bicarbonate and 
other chemicals. They release carbon dioxide gas when placed in water. The 
resulting carbonated solution masks the undesirable taste of any medicinal 
chemical. But too much or too little bubbles will change the flavour of the 
product. Thus, the mass of bicarbonate per tablet is calculated carefully by 
pharmacists. However, the amount of sodium bicarbonate present in the 
Redoxon tablet (double action vitamin C + Zinc) has not been revealed by the 
manufacturer. Students are asked to imagine that they work as a chemist in a 
vitamin C factory and want to do a little industrial spying to find out the 
amount of sodium bicarbonate used by Redoxon. Students are also required to 
estimate the accuracy of their results. 
 

2. Lightsticks Many students have played with lightsticks before. Reactions that produce 
light without heat are called chemiluminescent reactions. Students are 
required to plan and carry out an investigation to test two hypotheses: (i) the 
chemiluminescent reaction in a lightstick becomes slower and slower as time 
proceeds; and (ii) the rate of chemiluminescent reaction in a lightstick 
increases about 2 fold for every 10 oC rise in temperature. 
 

3. Toothpastes Students are asked to imagine that they have been hired by the Consumer 
Council to investigate whether toothpaste can really slow down the rate of 
reaction between eggshells (substitute teeth) and acids. They need to test and 
compare at least three different brands of toothpaste.  
 

4. Carbon 
dioxide 
released by 
dead leaves 

Students generally do not recognize that bacteria and fungi feed on dead 
leaves and, via respiration, release carbon dioxide to the atmosphere. This 
investigation will deepen their understanding of the natural carbon cycle and 
global warming problem. Students are asked to imagine that they work as a 
chemist in an environmental protection company. They have to plan and 
perform an investigation to determine the mass of carbon dioxide gas released 
by one gram of dead leaves per day. 
 

5. Lettuce 
catalase (I) 

Students often complain that chemistry lab work is not relevant to their 
everyday life. An example is the use of MnO2 to catalyze the decomposition 
of H2O2. This investigation provides students an opportunity to learn more 
about the chemistry inside their body. Firstly, the problem describes the 
importance of catalase in human cells and let students know that catalase is 
present in some vegetables. Then, students are asked to imagine that they 
work as a biochemist in a cannery. Measurement of catalase activity is 
important in the food preservation process. Their task is to investigate how 
lettuce catalase catalyzes the decomposition of H2O2. They need to carry out 
simple, quick experiments to determine the order of reaction with respect to 
H2O2. 
 

6. Lettuce 
catalase (II) 

This investigation also focuses on catalase kinetics but is more challenging 
than Lettuce Catalase (I). Students are asked to imagine that they work as a 
biochemist. The decomposition of hydrogen peroxide into water and oxygen 
can be catalyzed by iodide. Their task is to compare the activation energies for 
the catalase-catalyzed and the iodide-catalyzed decomposition of hydrogen 
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peroxide. Based on the activation energies, they have to determine whether 
iodide or catalase is a more efficient catalyst. 
 

7. Phosphoric 
acid in cola 
drinks 

Phosphoric acid is a triprotic acid and is the only inorganic acid widely used 
in cola-flavoured soft drinks such as Coca-Cola and Pepsi-Cola. Firstly, the 
problem briefly explains the functions of phosphoric acid in these soft drinks 
(e.g., phosphoric acid can stimulate the flow of saliva in our mouth and thus 
provides thirst-quenching effects). Then, there is information about a health 
problem called hypocalcemia. Finally, students are asked to imagine that they 
work as a chemist in a cola drink company. Since phosphoric acid is an 
ingredient of cola drink, their task is to determine the concentrations of 
phosphoric acid molecules and dihydrogen phosphate ions in a stock solution 
of phosphoric acid. The constraint is that their pH meters are out of order. 
Students have to calculate the theoretical pH values at the first and second 
equivalence points and select two appropriate acid-base indicators based on 
the pH values. 
 

8. Ethanol 
content in 
red wines 

Students are asked to imagine that the Hong Kong Consumer Council has 
received a number of complaints about fake red wines and employed them as 
analytical chemists to test wine authenticity. Their challenge is to remove the 
red pigments in a sample of red wine and then determine the percentage of 
ethanol in the wine by a chemical rather than physical method. 
 

9. Lithium 
metal 

The problem briefly describes why nowadays lithium batteries are so popular. 
Students are asked to imagine that they work as a chemist in a lithium battery 
company. Their task is to determine the percentage by mass of lithium in a 
stock sample. Their challenge is to use two different chemical methods and 
compare the accuracy of the results. 
 

10. Calcium 
content in 
eggshells 

To determine the calcium content of hen eggshells accurately, poultry 
scientists use atomic absorption spectrophotometry. Owing to lack of the 
equipment, secondary school students need to use a less accurate method. 
That is, they determine the mass of carbonate by reacting eggshells with an 
acid and then find out the mass of calcium metal or calcium carbonate by 
calculation. However, there are several ways to collect and analyze data. In 
this investigation, students are asked to imagine that they work in the 
commercial egg industry. Their task is to plan and carry out two chemical 
methods to determine the amount of calcium carbonate in hen eggshells. Of 
the two methods they used, they need to discuss which they think is better and 
the criteria they used for selecting the better method. 
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