Chemistry Alka-Seltzer Experiment

Alka-Seltzer tablets contain sodium hydrogen carbonate (the substance that makes up baking soda) and citric acid. These substances are both solids, and do not react with one another in the solid state. When the tablet is dissolved in water, the citric acid and sodium hydrogen carbonate undergo an acid-base reaction (chemical change) that results in the production of carbon dioxide gas. A simplified chemical equation is written below:

Alka-Seltzer (s) + H2O (l) ( CO2 (g) + other products


In this experiment, your group must design a controlled experiment that involves Alka-Seltzer. You will select an independent (manipulated) variable, a dependent (responding) variable, and controlled variables. You will then develop a hypothesis concerning the effect of the manipulated variable on the responding variable, with all other possible variables controlled. Next, you will design and carry out an experiment to test your hypothesis. You will collect all appropriate data (qualitative and quantitative) and analyze the data to determine whether your hypothesis is supported or refuted. Finally, you will conclude the experiment with a statement of the relationship (if any exists) between your variables and a reasonable scientific explanation for this relationship.
1. Identify variables. What are the possible factors, traits, or conditions that can exist in differing amounts or types? (15 points)
a. Identify the dependent variable.  What is something that you can measure during or after the Alka-Seltzer reaction that may be affected by changing other factor(s)?

b. Identify the possible independent variables. Create a list of all of the possible factors, traits, or conditions that might possibly cause a change in your dependent variable. Choose one of these to test in your experiment.

c. Controls. Indicate how you will control all other possible variables to determine the effect of the independent (manipulated) variable on the dependent (responding) variable.

2. Construct a hypothesis. Your hypothesis should be a prediction of the effect of changing the independent variable on the dependent variable. This often takes the form of an if/then statement. In addition to the if/then statement, you should provide a reasonable scientific explanation for why you predict this. (15 points)
3. Write your procedures. Write a series of steps that you will follow in testing your hypothesis. There should be enough detail in your procedures that someone reading your procedures should be able to repeat your experiment and obtain the same results. In your experiment, state clearly what qualitative and quantitative data must be obtained, and how the controlled variables will be controlled. You should include at least 5 different values or states of your independent variable. (20 points)
4. Record all relevant data. This should include any qualitative observations as well as numerical measurements. Use the correct number of significant figures. (15 points)
5. Analyze your data. Perform any necessary calculations. Produce a graph in order to provide a visual representation of your data. In most graph types, your dependent variable is placed on the Y-axis (vertical) and the independent variable is placed on the X-axis (horizontal). (25 points)
6. Conclusion. Restate and evaluate your hypothesis – is it supported by the results of your experiment? Make any necessary revisions to your hypothesis. Include a reasonable scientific explanation for why you obtained your results. State the relationship between the manipulated and responding variables, and why this relationship exists. (10 points)
