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Having fun in the lab…

Introduction
Now, you do not have to use this recipe to make chocolate cake, but you can if you want.  What an excuse, though!!  “Hey Mom, it’s a chemistry experiment…”  This recipe for chocolate cake is the best I’ve ever had!  (Thanks Mom!!)  Look at it carefully…
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I don’t know about you, but a 9 x 9 cake (23 cm x 23 cm for you metric types!)  just isn’t that big.  And since I looove chocolate cake, I am always making a double recipe….for my family….they like it, too, and, well, this way I don’t feel like such a pig…anyway….

What would you do to double the recipe?  Why, you would double the amount of each ingredient, right?  Ask someone who cooks in your family, if you are not sure.  Better yet, try making the cake and vary the ingredients being sure not to double each one.  What a great chemistry experiment this would be!

What’s the point?  When you cook, you do chemistry.  In chemistry, if you want to double the amount of product produced in a chemical reaction, you must double the quantity of reactants.  But how do you know how much of each reactant to start with in the first place?  Guess what?  You need the




Balanced Chemical Equation!!!

Surprise!  The chemical equation is the ingredient list for a chemistry recipe.  The coefficients represent the relative amounts of each reactant.  Just as in the chocolate cake recipe above where each ingredient is proportional to the others, so it is in the equation.  But wait!!  Do the coefficients in a balanced equation represent grams or moles?  In this experiment, you are going to determine what unit the coefficients represent.  The ingredients for our recipe are silver nitrate (aq) and copper wire.  Before you begin this experiment, write the balanced single replacement equation for this reaction.  

Your instructor will demonstrate this reaction for you since silver costs too much for everyone to use.  You may, however, be called upon to participate in some way!!


Data
    Listen closely for important data to collect.  Be ready to make a data table!

Calculations
1. Determine the number of grams and the number of moles of Cu wire used.
2. Determine the number of grams and the number of moles of Ag produced.

3. Determine the gram ratio of Ag/Cu.

4. Determine the mole ratio of Ag/Cu.

5. Optional.  Determine the number of moles of AgNO3 used.  Determine the mole ratio of AgNO3/Ag.

Questions
6. Compare the Ag/Cu gram ratio from calculation #3 to the coefficients in the balanced equation you wrote from the introduction.  What do you notice?

7. Compare the Ag/Cu mole ratio from calculation #4 to the coefficients in the balanced equation you wrote from the introduction.  What do you notice?

8. What do you think the coefficients in a balanced equation represent, now?

9. When we bake a cake, all the ingredients get used up usually….. In our chemical reaction, however, one of the reactions was in excess.  Which reactant was in excess?  How do you know?


Chem Is Try

10. Suppose you started with 5 moles of AgNO3 and excess Cu wire.  How many moles of Ag would be produced?  Explain using mathematics.

11. What would be the exact number of moles of Cu needed to react completely with 5 moles of AgNO3?  Explain using mathematics.

12. Do Chem Is Try #1 again, but calculate the number of grams of Ag  produced.

13. How many grams of Cu would be needed to exactly react with 5 moles of AgNO3?

14. Using your data and the balanced equation for this reaction, calculate the theoretical amount of Ag that should have been produced in this experiment.

15. Determine the number of atoms of Cu used and Ag produced in this experiment.

Mom’s Chocolate Cake





Melt the ingredients listed below in a sauce pan:





1/2 cup water 


1/2 stick margarine


2 squares unsweetened chocolate





Mix the following in a mixing bowl:





1 cup sugar			1 tsp. vanilla


3/4 tsp. baking soda		1/4 cup milk


1 cup flour			1 egg


                       1/4 tsp. salt         


Beat well.  Pour into a 9 x 9 greased and floured pan.  Bake at 325º F for 25-30 minutes.  Use the frosting of your choice.    ENJOY!











What is the difference between the original amount of copper we started with and the amount used?











Goggles Must 


   be Worn





Notes





If you did calculation number 5… How does the mole ratio from calculation 5 compare to the coefficients in the equation?
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