Student’s Guide – Fizz-ics

Name__________________________________    Date________________    Hour________

Fizz-ics
INTRODUCTION
Observe the reaction demonstrated by the instructor.  Why did the flame go out?  What happened in the reaction to produce this effect?  How did the instructor know the amount of reactants to create the desired effect?

EXPLORATION
Materials:
Each of the following is required per group:

· White vinegar (or 1 M acetic acid)

· Baking Soda (or Sodium Bicarbonate)

· 1 L graduated cylinder (for gas collection)

· 1 filtering flask

· Graduated cylinder (for measuring liquids)

· Rubber tubing

· Rubber stopper

· Triple beam balance

· Graph Paper
Procedures:

1. Construct a gas collection device similar to the one shown to you by the instructor.  The inverted cylinder should be completely full of water, with little or no air inside.  

2. Measure the amount of acetic acid specified by the instructor with the graduated cylinder and pour it into the flask.

3. Measure out an amount of sodium bicarbonate (given the range by your instructor).

4. When ready, pour the baking soda inside the container and seal it.  

5. Once the reaction appears to be finished, measure the volume of gas collected in the cylinder.  Also note if there is any sodium bicarbonate remaining in the flask.  

6. Perform steps 2-5 for a minimum of 5 trials, making sure you complete trials spanning the entire range of values specified by the instructor.

	Mass of Baking Soda
	Volume of CO2 collected
	Remaining Reactant? (Y/N)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


7. Using the provided graph paper, plot the volume of gas collected vs. the amount of baking soda.

8. Using a density value of 1.3 g/mL, determine the mass of gas collected for each trial:

	Mass of Baking Soda
	Volume of CO2 collected
	Mass of CO2 collected

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


9. Using the provided graph paper, plot the mass of gas collected vs. the amount of baking soda.

CONCEPT DEVELOPMENT
1. Refer to your first graph: Volume of gas vs. Mass of baking soda.  What type of trend is observed?______________________________________________________________________________________________________________________________________
2. What is the slope of the initial portion of the line?______________________________

3. Refer to your second graph: Mass of gas vs. Mass of baking soda.  What type of trend is observed? ______________________________________________________________

_______________________________________________________________________

4. What is the slope of the initial portion of the line?______________________________

5. If the acetic acid used is 1 M, what is the amount of acetic acid dissolved in the water in your container? __________________________________________________________

6. The reaction we observed is a reaction between acetic acid (CH3COOH) and sodium bicarbonate (NaHCO3).  The products are sodium acetate (NaCH3COO), water (H2O) and carbon dioxide (CO2).  Write the equation below, and add coefficients (if necessary) to balance the equation:

7. What is the molecular weight of acetic acid? ___________ Of sodium bicarbonate? __________ Of carbon dioxide? _____________

8. What is the mass ratio of carbon dioxide to sodium bicarbonate? ______________

9. Knowing the slope of the graph of mass of carbon dioxide vs. mass of sodium bicarbonate, what can we say this value represents physically? ____________________

_______________________________________________________________________
10. At what point does the graph in the previous question change slope? _______________

11. What is the mass ratio of carbon dioxide to acetic acid?__________________________

12. What can we say is happening physically at this point? ___________________________

_______________________________________________________________________

13. If we held the amount of sodium bicarbonate constant and changed the amount of acetic acid, what would you predict the slope to be? Why? ________________________ ________________________________________________________________________

At what point would you expect the slope to change?  Why? ______________________ ________________________________________________________________________

14. What controls the amount of carbon dioxide produced?__________________________

________________________________________________________________________

________________________________________________________________________

CONCEPT APPLICATION
Most automobiles burn gasoline as their fuel source, which is mostly octane (C8H18).  The fuel combines with oxygen to produce energy, and the products are mostly water and carbon dioxide.

1. Write and balance the equation for the combustion reaction of octane and oxygen.

2. The automobile consumes 1 L of fuel every 10 kilometers.  If the density of octane is 0.9 g/ml, what is the mass of the fuel consumed? __________________________________

3. What is the molecular weight of octane?____________ Of oxygen? ________________

4. What is the ratio of mass of oxygen to fuel in a complete reaction?_________________

5. How much oxygen is required to have complete combustion? _____________________

6. How much water and carbon dioxide is produced? ______________________________

7. Air is approximately 20% oxygen.  How much air would be required to supply the necessary amount of oxygen?_______________________________________________

AUTHENTIC ASSESSMENT
Your group will be creating a reaction where a precipitate will form.  A precipitate is a solid product of a reaction between two liquids.  Using your knowledge of stoichiometry and chemical reactions, determine the amounts of reactants required to obtain the specified amount of precipitate.  You will be graded using the accompanying rubric.

Materials Needed:

Each of the following is required per group:

· Triple Beam Balance

· Filter Paper

· Funnel

· Graduated Cylinder

· Reagents (TBD)

Procedure:
1. Balance the provided chemical reaction.

2. Given a target mass of precipitate, calculate the amount of both reagents to achieve the desired amount.

3. Measure the amount of both reagents (thoroughly rinsing the graduated cylinder between each measurement.

4. Combine the reagents to produce the precipitate.

5. Record the dry weight of the filter paper.

6. Pour the solution through the filter paper.  

7. After the filter paper and precipitate are dry, the instructor will weigh them to determine accuracy.

	Criteria
	Weighting Factor
	0
	1
	2
	3

	Balancing Equation
	3
	Did not attempt
	2 or more mistakes
	1 mistake
	Correct Calculation

	Mass Prediction Calculation
	3
	Did not attempt
	2 or more mistakes
	1 mistake
	Correct Calculation

	Actual Mass Calculation
	2
	Did not attempt
	2 or more mistakes
	1 mistake
	Correct Calculation

	Mass Accuracy
	1
	30 + percent error
	20 to 30 percent error
	10 to 20 percent error
	Within 10 percent error


