Answer Key

Name UGA myID
Instructions:
e Type or write your name and UGA myID in the appropriate boxes. For example, my UGA myID is

sb62953.
e Type or write the answer for each question in the box beside or below the question:
o For multiple-choice, write the letter corresponding to your answer.
o For numeric response, write the answer with the designated formatting.
= Answers should always be reported to the correct number of significant figures.
= The formatting for scientific notation is x10”.
» The formatting for subscripts is _. For example, CaCl> would be CaCl_2.
= Show all of your work in the large boxes.
o For fill-in-the-blank, write the word.
o For free response, type what you need to answer the question.
o For true/false, type either true or false.
e Ifyou print to write, take a picture of the worksheet, convert it to a .pdf file, and upload it to Gradescope
before 5:00 p.m. on 2/25. If you fill it out digitally, you can submit it as the .pdf directly:
o Instructions for converting pictures to a .pdf are on eLC in the Welcome Module.
o Instructions for uploading the assignment to Gradescope are also in the Welcome Module.

The Model: Writing and Balancing Chemical Equations

In 1789, Antoine Lavoisier discovered that mass was not lost or gained during chemical reactions. This led to
the development of the Law of Conservation of Mass, which states that the mass of a closed system cannot
change over time. A closed system is one in which matter can’t enter or leave. We can call our universe a closed
system. Therefore, reactions that occur in our universe must have the same mass when they are finished as they
had when they started.

Chemical reactions are represented by chemical equations. A chemical equation describes what atoms or
molecules reacted (reactants) and what was formed as a result (products). Reactants are always on the left side
of the equation, and products are always on the right:

CHa(g) +202(g) > COx(g) + 2H,0(g)

Chemical equations also describe the reaction conditions such as states of matter, temperature, and the necessity
of light.

The oxygen and water molecules have numbers in front of them, which are called coefficients. Chemical
equations need to be balanced, which means that they have the same number of each atom on both sides of the
equation. Coefficients are used to change the number of atoms and molecules while retaining the substances’
identities.

CHag) + 202(g)> COxg) + 2HO(g)
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Use the reaction for the combustion of methane to answer questions 1 — 6.

1. How many carbon, hydrogen, and oxygen atoms are present on the reactants side?

a. Carbon

b. Hydrogen

c. Oxygen 4

2. How many carbon, hydrogen, and oxygen atoms are present on the products side?

a. Carbon 1

b. Hydrogen |4

c. Oxygen 4

3. What are the total masses of the carbon, hydrogen, and oxygen atoms on the reactants side of the

equation?
a. Carbon 12.011
b. Hydrogen [4.032
c. Oxygen 63.996

4. What are the total masses of the carbon, hydrogen, and oxygen atoms on the products side of the

equation?
a. Carbon
b. Hydrogen
c. Oxygen

12.011

4.032

63.996




5. [Is this consistent with the Law of Conservation of Mass? Why or why not?

Yes; the masses are the same on the reactants' and products' sides of the equation, so
mass has been conserved.

6. Is the equation balanced? |Y€s

CO(g) +02(g) 2> CO2o(g)
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Use the reaction of carbon monoxide and oxygen gas to answer questions 7 — 10.

7. How many carbon and oxygen atoms are present on the reactants side?

a. Carbon |1

b. Oxygen |3

8. How many carbon and oxygen atoms are present on the products side?

a. Carbon

b. Oxygen

9. Is this consistent with the Law of Conservation of Mass? Why or why not?

No; there is one more oxygen atom on the reactants' side than the product's side. This
means that there is more mass on the reactants' side, so mass has not been conserved.

10. Is the equation balanced? |NO




Balance the equations:

1L Ny(g)+ 3_Hz(g) > 2_NH3(g)

12.  Ba*(aq)+ 2_ F(aq)> _ BaFa(s)

13, HxSOu(aq) + 2_ NaOH(aq)> _ Na;SOu(aq) + 2_ H0(aq)
14, AlLOs(aq) + 6—NaOH(aq) > 3—Na20(aq) + 2_ Al(OH)s(s)

15. SO:Cla(l) + 8 Hi(g) > HaS(g) + 2 H20(l) + 2 HCl(aq) + 4 I(aq)
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