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Sink or Swim
List of Materials

· Jar with lid

· 300-400ml of soda water

· 3 smaller raisins

· 3 larger raisins

· 1 dried plum

· 3 peas

Safety Precautions

No safety issues.
Curricular Content
· 7-2-15. Classify a variety of substances used in daily life as pure substances, solutions, or mechanical mixtures. (Examples: distilled water, soda water, mouthwash, peanut butter, liquid soap, medicines, sunscreens)
· 7-2-16. Identify solutes and solvents in common solid, liquid, and gaseous solutions.
· 8-3-01. Use appropriate vocabulary related to their investigations of fluids. (Includes: fluid, viscosity, flow, density, particle theory of matter, buoyant force, pressure, compressibility, hydraulic, pneumatic)
Lesson Procedure (Apparatus)
First, explain to the class that we want to observe the behaviour of the raisins when placed in a jar of carbonated water. Ask the class to make a prediction as to whether the raisin will float or sink. Then have the class carry out the experiment. Fill two-thirds of the jar with carbonated water. Place three small raisins in the jar and fasten the lid. Observe the behaviour of the raisins. The raisins should sink to the bottom of the container. After several seconds, though, the raisin will float back to the top where it will rest for several seconds before diving down again. The raisins will continue this cycle of rising and sinking. This odd behaviour exhibited by the raisins will create cognitive disequilibrium in the students - it is an unexpected event.  Tell the students to observe the raisin closely, especially at the surface of the liquid and at the bottom of the container. Encourage students to ask some “what if...” questions such as “what if we use a larger raisin” or “what if we use a pea with a more uniform shape” or does the amount of liquid matter?” Before testing these questions have the students make some predictions. The students can test these questions with the larger raisins, the dried plum and the peas that I have provided. (Note: before testing the pea, place the pea in a container of tap water to confirm it will sink). Once the students have discussed and tested their ideas, the teacher should then explains to the class why the raisins behave the way they do to bring the students back to equilibrium (Note: that this experiment follows the prediction, observation, explanation format).
Explanation

At first, the density of the raisin is greater than the density of the water which causes the raisin to sink. Soda water contains dissolved carbon dioxide gas that collects on the irregular surfaces on the raisins. Once enough bubbles have collected, they will actually lift the raisins to the surface. The combined density of the raisin and the bubbles is less dense than the water which causes the raisin to float to the surface. The carbon dioxide is then released into the air (marked by the bubbles popping), causing the raisins to sink once again.

Questions

1. What is a solution? What is an aqueous solution? Define solvent and solute. Define density

2. Identify the solvent and the solute in the soda water and their physical states.

3. What would happen if we used a larger raisin in the experiment? What if we used an object with similar density but the surface was smooth and uniform? Does size or shape have an effect on the outcome? Justify your answer.
4. Is the water in a pond or lake a solvent? Which element is dissolved in the water that is essential to life? Why do boats float?
5. Explain why the raisin continually sinks and rises. Can you think of other materials that would exhibit similar behaviour? What are the necessary qualities?
References
Science Experiments at Home
http://members.ozemail.com.au/~macinnis@ozemail.com.au/scifun/miniexp.htm#16a
The solubility of a gas in a liquid is affected by temperature and pressure. The solubility of gases in liquids decreases as temperature increases. The higher the pressure of a gas above a liquid, the more soluble the gas is in the liquid. 
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