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Extended Essay Workshop May 2009: Examples of Successful Extended Essays

Dr. McNally 
Biology Extended Essay #1: 

Research Question: Is the optimum sodium hypochlorite concentration the same for Escherichia coli and Staphylococcus albus in an organic medium?

Abstract: I am researching the question is the optimum sodium hypochlorite concentration the same for Escherichia coli and Staphylococcus albus in an organic medium? My voluntary service, assisting physically-disabled pupils with swimming, showed that chlorine can have unpleasant side effects on the skin. I therefore wanted to investigate the optimum NaHOCl concentration for two different, types of bacteria, E. coli and S. albus. The hypothesis was that the optimum NaHOCl concentration would be the same for both species of bacteria.

The disc-diffusion method was used in the investigation. A preliminary investigation was undertaken to establish the concentration range for the investigation. The actual investigation, done in triplicate, investigated NaHOCl concentrations of 0.014, 0.017, 0.020, 0.025, 0.033, 0.050, 0.100 cm3]-1 and a 0.000 cm3]-1 control. The diameters of the resultant rings of inhibition were taken three times and a mean value was calculated. These were used to draw a graph, from which the optimum concentration was found. A Spearman Rank Correlation Test was carried out to ensure that the trends were statistically significant.

The results showed that the optimum NaHOCl concentration, within experimental conditions, was the same for S. albus and E. coli, with a quantitative value of 0.020 cm3]-1. NaHOCl had a greater effect on S. Albus than on E. coli at all concentrations, due to the differences in their cell walls. The difference in effect on the two types of bacteria increased significantly after the optimum concentration. The conclusion of the investigation was that the optimum NaHOCl concentration for S. albus and E. coli in an organic material is the same. The major unanswered questions were whether the quantitative vale is applicable for different organic media and different types of bacteria. 

Biology Extended Essay #2: 
Research Question: How does age of Nepenthes pitchers affect their ability to digest proteins?
Abstract: The aim of this investigation was to inquire into how the age of a pitcher affects its ability to digest proteins. In investigating this topic, it was necessary to test and understand how the components that affect digestion changes as a pitcher ages. This meant that there was a need to test and compare not only the rate of digestion of different ages of pitchers, but also the pH as well as the rate of digestion of pitchers restricted from insect inhabitation and prey. The review of previous research predicted that digestion would generally increase with time and have two peaks at pH 2.5 and near neutral.

The study used only one species of pitcher plant, Nepenthes rafflesiana, which was domestically cultivated. The digestive capability of the pitcher fluid was measured using a colorimeter. The change in transparency of an albumin solution before and after a period of digestion was used to calculate the digestive rate. 

The hypothesis was partially supported. The findings were that the pitcher digestion rate did not increase with age in a simple straight line until it peaked and then tailed away. The digestion rate was highest at two periods, when the pitcher was young (nine days old) and when it was mature (24 days old). In the intermediate phase, digestion rate was low. The testing of restricted and unrestricted pitchers revealed that the dominant effect on digestion throughout a pitcher’s lifetime was from infauna and prey influence. The chemicals produced by the pitcher played a less important role. 
Chemistry Extended Essay #1: 
Research Question: To investigate how vitamin C content differs in different coloured capsicums, and how vitamin C content is affected by storage time and temperature. 

Abstract: It is important for one to be aware of how vitamin C content in capsicums is affected through cooking, processing and handling. Capsicums are a popular vegetable, often used in dishes such as salads, stir-fries and casseroles. Capsicums have naturally high vitamin C contents. However, the affect that cooking and handling has on the vitamin content is not often taken into account.

The objective of this essay and accompanying experiment is to assess the affects that temperature and storage time has on the vitamin C content in capsicum. It also assesses how vitamin C concentrations differ between green, yellow and orange capsicums. This was achieved through an acid base titration, in which the ascorbic acid (vitamin C) was neutralised. 

I chose to concentrate on different coloured capsicums, temperature and storage time of the capsicums, as felt that these were the most applicable variables to daily life. I attempted to put the capsicums in conditions similar to those of an average household. The colour of capsicums seemed an appropriate variable as supermarkets conveniently sell packets of three capsicums, one of each red, green and yellow. Consumers would not consider varying vitamin C concentrations. The structure of the vitamin C molecule makes it readily soluble in water, and easily oxidised. For this reason, the temperature of the cooking water was also investigated, as capsicums are often cooked before being eaten. Similarly, capsicums are sometimes stored in the fridge for a number of days before being cooked or eaten. These three variables relate to each other and are relevant to daily life. 

Overall, I found that orange capsicums contained the highest vitamin C concentration, followed by green and then yellow. As both the temperature of the water and the storage time increased, the vitamin C concentrations decreased.   

Chemistry Extended Essay #2: 
Research Question: What differences in the physical property of surface hardness would result from using different acid electrolytes to anodize aluminum? 
Abstract: This paper investigates the effect of anodizing aluminum with different acids and its resultant effect on hardness of the anodic film formed. For the purpose of this investigation, three different acid electrolytes were tested, namely, sulphuric acid, chromic acid, and phosphoric acid. Samples of aluminum were anodized under similar experimental conditions, where only the electrolyte was varied. Thereafter, the samples were repetitively put through a scratch test, whereby weights were incrementally added to a scratching apparatus, till a scratch was visible. The weights required to create a scratch were recorded and taken as indication of relative hardness.

Results obtained proved conclusive: sulphuric acid anodized samples proved the hardest, followed by chromic anodized and then phosphoric anodized samples. From further research and study, the differences in hardness were accounted for and attributed to 3 main reasons, namely, micro structure, thickness and compositional variation. Varying the acid electrolyte caused differences in these 3 factors, which in turn affected resulting hardness of the anodic film.   
