How can you tell when a substance is dissolved?
(Inquiry in action lesson)
Does sugar dissolve in water? 

Sugar 
1. Place about 15 ml of room-temperature water in each of 2 clear plastic cups.  
2. Add 1 tsp. of sugar to one cup and swirl for about 10 seconds. Observe.  
3. Swirl for another 10 seconds and observe. Swirl for a final 10 seconds and observe. What did you observe when you swirled the sugar and water together?  What do you think happened to the sugar crystals? 

Does food coloring dissolve in water? 

Food coloring 
1. Gently place 1 drop of food coloring in the other cup of water.  Observe. 
2. Gently swirl for a few seconds.  Swirl again for a few more seconds. What do you observe?  
Questions

1) Do you think there is more food coloring in one part of the water than in another? What makes you think that?  
2) Do you think there is more sugar in one part of the water than in another? 

3) Based on your observations so far, how do you know when a substance has dissolved? 
Do sugar and food coloring dissolve in oil? 

Sugar

1. Place 15 ml of vegetable oil in each of 2 clear plastic cups. 
2. Add 1 tsp of sugar to one cup and swirl for about 10 seconds. Observe. 
3. Swirl for another 10 seconds and observe. Swirl for a final 10 seconds and observe.  What do you observe?  Would you say that the sugar dissolved in the oil? Why? 

Food coloring 
1. Gently place 1 drop of food coloring in the other cup of oil. Observe. 
2. Gently swirl for a few seconds. Swirl again for a few seconds. What do you observe? Would you say that the food coloring dissolved in the oil? Why? 
Questions

1) Even though a substance dissolves in one liquid, will it necessarily dissolve in another? 

2) Based on your observations in this activity, explain your answer. 
3) How can you tell when a substance has dissolved? 

Definition: The amount of a substance that can dissolve in a liquid is called its solubility.  
Does colored sugar dissolve equally well in water, vegetable oil, and alcohol? 

Make colored sugar 

Procedure 
1. Place 1 tablespoon of sugar in a ziplock bag. Add 1 drop of food coloring to the sugar.  

Leaving air in the bag, seal the bag securely.  Shake the bag vigorously until the sugar is thoroughly colored.  

Conduct the experiment 

Procedure 
Add 1 teaspoon of colored sugar to 15 ml  of water, 15 ml of alcohol, and 15ml of vegetable oil.  

Stir each with a clean stirrer stick.  

In a data table, describe what happens to both the color and the sugar when you stir colored sugar in each liquid. 
Questions

1) In the experiment, you compared how well colored sugar dissolves in water, alcohol,  and oil. What did you do to make sure it was a fair comparison? 
2) If a substance dissolves in one liquid, will it necessarily dissolve equally well in another? Explain your answer using evidence from your experiment.   
3) Let’s say your teacher gave you a sample of water and a sample of isopropyl rubbing alcohol but did not tell you which one was which. Assuming you had no colored sugar; do you think dissolving salt or some other solute might help you identify the liquids? Why or why not?  
Does temperature affect how salt and sugar dissolve?

Procedure

  Sugar in cold and hot water  

1. Pour 10 ml of hot water into one graduated cylinder while a lab partner pours 10 ml of cold water into another.
2. Pour 20 grams of sugar into each graduated cylinder at the same time.  
3. Stir the contents of each graduated cylinder with a stirrer for about 1 minute. You should try to stir in the same way and for the same length of time.  

Salt in cold and hot water 

1. Repeat Steps 1–3 with salt. 
Questions

1) Does temperature affect the solubility of sugar?  How do you know?  
2) Does temperature affect the solubility of salt?  How do you know?  
3) Which is affected more by increasing the temperature of water: the solubility of sugar or the solubility of salt?  Use your observations to support your answer.
4) Look at the graph on the solubility of salt and sugar.  Fill in the table and answer the question. Does this graph support your answer to #3 above?  Justify your answer.
Dissolving different liquids in water 
Do all liquids dissolve in water? 
Procedure 

1. Half-fill three clear plastic cups with room-temperature water.  
2. While looking at the water from the side, slowly pour the alcohol into the first cup  of water.  Observe first to see if the alcohol dissolves in the water.  
3. Stir to see if the alcohol dissolves.  Record your observations in the table below. 

4. Repeat Steps 2–5 for vegetable oil and corn syrup.  
	Isopropyl alcohol 
	Vegetable oil 
	Corn syrup 

	
	
	

	
	
	

	Does isopropyl alcohol  dissolve in water?
	Does vegetable oil  dissolve in water? 
	Does corn syrup  dissolve in water? 

	How do you know? 


	How do you know?
	How do you know? 


Question  
1) Do all liquids dissolve equally well in water?  Use evidence from your experiment to justify your answer. 
