FIRE EXTINGUISHER

EXPERIMENTATION QUESTIONS
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Kim and Mark decided to do an experiment to test how the amount of carbon dioxide produced in a fire extinguisher changes.  For their first experiment they decided use plungers to squirt vinegar into bottles that contained differing amounts of baking soda.  Then they measured how far the plunger moved up.  They found that the plunger moved the farthest when they used ten scoops of baking soda for 10 ml of vinegar.

1) What is the independent variable in this experiment?

A) Time



B) Amount of vinegar



C) Scoops of baking soda
D) Amount of CO2 produced

2) What would be a good control group for this experiment?

A) A setup with no liquid in the plunger
B) A setup with no baking soda in the bottle
C) A setup with plain water in the plunger
D) A setup with plain water in the bottle
3) Which is the least important variable to control (keep the same) in this experiment?

A) The amount of vinegar in the plunger

B) How fast the plunger is pushed

C) The size of the bottles
D) The temperature of the vinegar
Next, Kim and Mark performed another experiment in which they plunged ice cold vinegar, room temperature vinegar, and then warm vinegar into bottles containing three scoops of baking soda. 

4) What is the dependent variable in this experiment?

A) Temperature 



B) Amount of vinegar in the plunger


C) Scoops of baking soda

D) Amount of CO2 produced

The procedures and data for Kim and Mark’s first experiment are displayed below.  

Procedures:

1. Kim measured out 1 scoop and then 5 scoops of baking soda and placed them into 2 different

    bottles.  

2.  Mark measured out 10 scoops of baking soda and put it into a third bottle. 

3.  Kim placed 10 mL of vinegar into each of three syringes with rubber stoppers on their ends.

4.  We took turns squirting the vinegar into each of the three bottles, then quickly stopped the

     bottles
5. We measured the amount of carbon dioxide produced by reading how far up the plunger

moved.
	Amount of Baking Soda Used (scoops)
	Amount of CO2 Produced (mL)

	1
	12

	5
	26

	10
	49


1. Was their experiment well-designed?  If not, explain how it could be improved.

· A “scoops” is not a precise measurement!
· There was no control group!  The control group should have been a bottle with 0 scoops of baking soda.  This should have been used to compare the rest of the results to – to prove a change and verify the equipment.

· “Then quickly stopped” is not an accurate time measurement.  Should have been more specific – i.e. # of seconds.

· They should tried a wider variety of baking soda amounts – say 15 scoops or 20 scoops.

· They should have repeated their experiment to make sure the results were accurate.
2. Graph the data in the most appropriate fashion possible.  Predict the amount of CO2 that would most likely have been produced if Kim and Mark had used 9 scoops of baking soda.  Explain your reasoning.
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Kim, Virginia, and Mark decide to do an experiment to test to see if the concentration of vinegar affects the amount of gas produced in a reaction. They put 3 scoops of baking soda in three bottles, then use a plunger to put different concentrations of a vinegar solution into the bottle. They measured how far the plunger moved up.

Here are their results:
	TRIAL
	PERSON MEASURING
	VINEGAR CONC.
	BAKING SODA
	AMOUNT OF CO2

	1
	Kim
	20%
	3 scoops
	20  mL

	2
	Mark
	50%
	3 scoops
	50 mL

	3
	Virginia
	60%
	3 scoops
	60 mL


3.  The group concludes that a higher concentration of vinegar will always produce a greater amount of
     gas. Do you believe that these conclusions are valid? Why or why not? Give as many details and
     reasons as possible.

· How did they create their vinegar concentrations?  One can’t tell if they are controlling their variables or not. They should have maintained the same total volume of liquid when preparing the solutions:
20 ml Vinegar – 80 ml Water

50 ml Vinegar – 50 ml Water
60 ml Vinegar – 40 ml Water
· A “scoop” is not a precise measurement!
· Most importantly – to say that “HIGHER CONCENTRATIONS OF VINEGAR WILL ALWAYS PRODUCE MORE CO2” is not a valid statement because they did not do enough trials.  They should have at least done an 80% vinegar trial and a 100% vinegar trial.  This would have shown whether or not the CO2 production plateaus (evens off) or dips at higher concentrations.  
4.  What should they have used for a good control group and why?
· The control group should have been a setup [syringe with stopper on it / bottle containing 3 scoops of baking soda] but the syringe should have contained 0% vinegar (100% water).  This setup should have been treated exactly like the others in the experiment.  They needed a control group to compare their results to prove a change.  This way we would know for sure that it was the % vinegar that caused the variation in data.  Also, it verifies the accuracy of the setups/equipment.
