Teacher’s Guide – Candy Combinations


Name:___________________________________
Date:________________  Hour:_________

Candy Combinations
INTRODUCTION
Combining different chemicals will produce various products, but how do we know how much of each compound is required for each reaction?

EXPLORATION
Materials:

Each of the following is needed per group of 4:

· Assortment (approximately 40) of gumdrops (or similar)

· 15-20 toothpicks

Procedures:
For each of the following groups of compounds, you must balance the total equation by inputting the correct numbers in the blanks in the equation.  To visualize, you will use different color gumdrops to replace each element and toothpicks to assemble each compound.  However, there are certain rules that must be followed:
1. Each compound (each element group separated by a plus or arrow) in the equation must be on one toothpick, or completely connected using toothpicks.  No additional molecules can be added or subtracted.

2. When a subscript (little numbers) is employed in a compound, that means there are more than one of that element in the compound.  In each of the water (H2O) molecules below, there are 2 hydrogens (black) and one oxygen (grey).  If there is a parenthesis next to the subscript, that number multiplies everything inside the parentheses.  These subscripts can never be changed!
3. You can have multiples of each compound, but each compound must be complete.  In this case a number will appear in front of the compound (called a coefficient).  Since there are 2 sodium molecules (white) there is a 2 in front of the Na in the equation.  
4. The number of each color gumdrop must be the same on the left side (the reactants) and the right side (the products).  In this example, since there are 2 white gumdrops on the left side, there must be 2 on the right as well.  It doesn’t matter where the gumdrops are located, just that their number is the same on both sides.  

      

  2 Na    +     2 H2O        (         2 NaOH     +    H2

1. Hydrogen plus Oxygen yields water 



_2_H2   +_1_O2 ( _2_H2O

2. Iron(III) plus oxygen yields iron(III) oxide

_2_Fe    + _3_O2 ( _2_FeO3
3. Propane plus oxygen yields carbon dioxide and water
_1_C3H8   + _5_O2 ( _3_CO2   + _4_H2O
4. Iron (IV) Sulfide + oxygen yields Iron (III) sulfide and sulfur dioxide
_2_FeS2   + _1_O2 ( _1_Fe2S3   + _1_SO2
5. Aluminum + hydrochloric acid yields aluminum chloride and hydrogen

_2_Al   + _6_HCl ( _2_AlCl3   + _3_H2
6. Aluminum plus copper (II) sulfate yields aluminum sulfate and copper (II)

_2_Al    + _3_CuSO4 ( _1_Al2(SO4)3   + _3_Cu

7. Barium chloride plus sulfuric acid yields hydrochloric acid and barium sulfate
_1_BaCl2   + _1_H2SO4 ( _2_HCl   + _1_BaSO4
8. Phosphoric acid plus calcium hydroxide yields calcium phosphate and water

_2_H3PO4   + _3_Ca(OH)2 ( _1_Ca3(PO4)2   + _6_H2O
CONCEPT DEVELOPMENT
1. What would be physically happening if we had two green gumdrops on the left (reactant) side of the equation, but only one green gumdrop on the right (product) side?
A green gumdrop would be destroyed during the reaction.  Not possible!
2. What would be physically happening if we had one yellow gumdrop on the left (reactant) side of the equation, but two yellow gumdrops on the right (product) side?
A yellow gundrop would be created during the reaction.  Not possible!
3. Considering your answers to the previous 2 questions, what are we doing when we add additional molecules to both sides of the equation?

We are making sure that no molecules are created or destroyed during the reaction.
4. Considering this, why do we balance chemical equations?

The equation must be balanced ecause molecules can’t be created or destroyed; this is known as the law of conservation of mass.
CONCEPT APPLICATION
Balance the following chemical equations, inserting coefficients when necessary:

1. 4Al   +      3O2   (      2Al2O3
2. CO2   +      4H2   (      CH4   +      2H2O

3. I2   +      2Na2S2O3   (      2NaI   +       Na2S4O6
4. NaOH   +      HCl   (      NaCl   +      H2O (no coefficients needed)
AUTHENTIC ASSESSMENT
A magician plans to use chemistry for one of his tricks.  First, he shows how a container of nitric acid (HNO3) can melt a piece of steel.  Second, he shows how a container of calcium hydroxide (Ca(OH)2) can severely corrode a piece of magnesium.  He tells the audience that he will mix the two powerful chemicals together, and dunk his hands in them.  However, the magician knows that the combination of the two liquids will be harmless to his skin since the chemicals combine to form calcium nitrate (Ca(NO3)2) and water.  But it will only be harmless if he mixes them in the proper ratio; if he doesn’t there will still be some of the dangerous liquids still in the solution!  If the two liquids are of the same concentration, how much of each must he use to avoid harming himself?

2 HNO3 + Ca(OH)2 ( Ca(NO3)2 + 2 H2O


He should use twice as much nitric acid as calcium hydroxide because there is a 2 coefficient in front of the acid in the balanced equation.
1

