Answer Key

Name UGA myID

Two substances, A and B, react to form substances C and D. You need to identify all substances before you can
write a balanced chemical equation for this reaction. You can answer the first four questions in any order, so if
you are stuck identifying one substance, try to identify a different one first.

Substance Identification

1. Unknown A contains a group 2 metal and carbon. The group 2 metal is 62.5% of the compound by
mass, and carbon is 37.5%. A 5.87 x 10" molecule sample of unknown A has a mass of 6.25 x 10°
grams. What is the identity of A?

CaC2

Moles of compound: 5.87 x 10719 molecules * (1 mol/6.022 x 10723 molecules) = 9.7476 x
107-5 mol

Molar mass of compound: 6.25 x 10"-3 g/9.7476 x 10"-5 mol = 64.19 g/mol

Mass of group 2 metal: 0.625(64.19 g/mol) = 40.07 g = calcium

Mass of carbon: 0.375(64.19 g/mol) = 24.07 g

24.07 g * (1 mol/12.011 g) = 2 mol

CaC2

2. A 95.8 g sample of unknown B contains 10.8 g of hydrogen atoms and 85.0 g of oxygen atoms. What is
the identity of B?

H20

10.8 g * (1 mol/1.008 g) = 10.71 mol H/5.313 =2
85.0 g * (1 mol/15.999 g) = 5.313 mol 0/5.313 =1

3. Decomposition of a 12.5 gram sample of unknown C produced 11.53 grams of carbon and 0.97 grams of
hydrogen. What is the identity of C?

C2H2

Addition from eLC: molar mass = 26 g/mol

11.53 g C * (1 mol/12.011 g) = 0.9599 mol C/ 0.9599 =1

0.97 g H * (1 mol/1.008 g) = 0.9623 mol H/0.9599 = 1

CH; empirical mass: 12.011 g/mol + 1.008 g/mol = 13.019 g/mol
26/13 =2

2(CH) = C2H2




4. Unknown D is the hydroxide of the metal in substance A. What is the identity of D?

Ca(OH)2

Stoichiometry and Reaction Yields

5. Write a balanced chemical equation for the reaction of A and B, which forms substances C and D.

CaC2 + 2H20 --> C2H2 + Ca(OH)2

6. What is the limiting reactant when 62.5 g of A reacts with 26.2 g of B?
H20 (substance B)

62.5 g CaC2 * (1 mol/64.1 g) * (1 mol C2H2/1 mol CaC2) = 0.975 mol C2H2
26.2 g H20 * (1 mol/18.0152 g) * (1 mol C2H2/2 mol H20) = 0.727 mol C2H2

7. What is the theoretical yield of substance C in grams?

18.9 grams

0.727 mol C2H2 * (26.027 g/1 mol)

8. What is the percent yield of C if the actual yield was 15.3 g?

80.9 o

(15.3 g/18.9 g)100%
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