Is that cup full?

By Lynn Kendrick

 

Materials: 500 mL of your favourite drink

stir stick

50g of each solid you wish to add and 50mL of each liquid min. 5 solutes
scale

5 beakers

Measuring spoons

 

Safety Considerations:

-They must not eat or drink what they are mixing

-Must make sure they don't bring in any dangerous chemicals, eg cleaners

-Monitor for eye splashing, wear goggles

 

Where it fits into curriculum:

7-2-01- Use appropriate vocabulary related to particle theory

7-0-5c- Select and use tools to observe and measure

7-0-4e- Demonstrate work habits that ensure personal safety, safety of others, and consideration for the environment

7-0-5a- Make observations that are relevant to a specific question

7-0-5e- Estimate and measure accurately using standard units

7-0-7a- Draw a conclusion that explains the investigation results

7-2-17- Describe solutions by using particle theory

7-0-3a- Formulate a hypothesis that identifies a cause and effect relationship between dependent and independent variables

7-0-1a- Formulate specific questions that lead to investigations

 

Presentation: 

The day before: Students will be introduced to the materials and ideas of the experiment for the next day and asked to bring 500mL of their favourite drink as well as 5 solutes to add to it such as sugar, salt, milk, baking soda, flour, laundry soap, brown sugar, spices, etc.  Students will be told the basic idea of the experiment to occur the next day as well as some new terminology they will be expected to use.

Students will be asked to make hypotheses with regards to the changes in the volume of the liquid as they add solutes.

Students will be sorted into groups of 3-5 by the teacher and together will decide what they want to use as their main liquid as well as the five solutes (at least one liquid) to add to it.  

Students will make a list of what they need to bring the next day and make hypotheses about what they think will happen when they mix the liquids in different combinations.

Students will make a chart showing each beaker and what they will be adding to it, how much, and in what order they will add the solutes leaving space for writing observations.

What happens when each ingredient is added separately to the liquid?

What happens when a second ingredient is added to the liquid?

What happens when a third ingredient is added to the liquid?

Does the volume of the liquid change when other liquids are added to it?

 

The day of:

Students will go into their groups and gather their materials, setting them up accordingly.

Students are to pour 100mL of their drink into a beaker and weigh it. Students will record in their notes specific characteristics of the liquid including clarity, weight, colour, smell, and anything else they see as important.

Students will then add 5g or 5mL of one of the ingredients they brought in stirring it until no more can be seen at the bottom of the beaker.  Students will record their observations including current colour, clarity, weight, volume, smell, and anything else they see as important.

Students then have the option of adding different ingredients or more of the same ingredient 5g or 5mL at a time recording their observations each time after stirring.

Depending on time students may be able to move onto their second beaker of room temperature liquid following the same procedure.

Following the experiment students will write up their results individually following the proper organization for a scientific report for their grade level.  

Students will also answer the following questions as part of their report:

1) Make a chart showing all of your observations.

2) Which solute were you able to add the most of ?  Why do you think you were able to add the most of this ingredient to this liquid?

3) Which solute caused the greatest change in volume?  Which caused the least change?

4) Did any of the solutes you added change the colour of the liquid?

5) Which solute changed the weight of the liquid the most? Least?

6) How did adding different solutes to the same mixture effect your mixture?

7) Compare your hypotheses to your actual results for each beaker of liquid, in what ways were your hypotheses correct and in which ways did the results differ?

8) Did the order of solutes you added effect how much you could add of each solute?

9) What properties of your original liquid do you think contributed most to the solutes being able to dissolve in it?

10) If you were to do this experiment again what would you change?

11) What do you feel that you learned from this experiment?

Following all of the reports being handed in the teacher will go through lessons regarding density and spaces between particles, changes in properties of liquids when solutes are added, why changes in volume do not always occur when solutes are added, etc.  Teacher will focus on changes in volume, or lack there of to resolve the disequilibrium students may feel.  Disequilibrium will occur in this experiment when students add milk to their favourite drink the volume will not increase the same amount for the milk they added.  The teacher will need to explain about spaces between molecules where the milk went.

Origins of this event: I did a similar experiment to this when I was in grade school.  When I did this experiment we used only hot and cold coffee only adding milk and sugar.  I thought this might not be as interesting as students choosing their favourite drinks because they could relate more to the common properties of drinks they see often.  I found this experiment very interesting when I did it because I never realized before that there was so much space between the particles.  

