CHM 1010 Gage
PROBLEMS INVOLVING MOLES Ill - Answers

1. What is the mass of one molecule of potassium chromate in grams? K,CrO,
192?'2 g/mol =3.23x 10% g/molecule
6.02 x 10~ molecules/mole
2. How many grams of sodium acetate can be formed from 3.4 x 10* atoms of oxygen?
3.4 x 10% atoms O x L mol O x Lmol NaC,H.0, , 8209 NaC,H,0;, _, 54 Nac,H,0,
6.02 x 10~ atoms O 2 mol O 1 mol NaC,H,0,

3. How many moles of sulfur are in 32.0 grams of aluminum sulfate?

32.0 g Al (SO,), x ~MNALEO,),  3molS 560 mors

342.3 g Al,(SO,), 1 mol Al,(SO,),

Use the following equation to answer questions 4-8.

2CHsO + 110; ----mmmmee- > 8CO; + 8H)0 (balanced)
4, How many moles of CO, are formed from 0.762 moles of oxygen?

0.762 mol 0, x SM€O: _ 4 554 mol co,

11 mol O,

5. How many grams of oxygen are required to completely react with 2.34 moles of C4HgO?

11 mol O, « 32090,
2molC,H,O  1mol O,
6. What mass of carbon dioxide is produced from the combustion of 36.7 grams of C,HzO?
1 mol C,H,O « 8 mol CO, “ 44.09 CO,
7209C,H,O 2molC,H,O0 1molCO,
7. a. How many grams of water are formed when 25.0 grams of C4HgO react with 25.0

grams of oxygen?
25.0 g C,H,0 X 1 mol C,H,O « 8 mol H,0 « 18.0g H,0
720gC,H,O 2molC,H,O 1molH,O
1 mol O, « 8 mol H,0 « 18.0gH,0
32090, 11molO, 1molH,O

b. How much of which reactant is in excess and by how much?

25.0 g water possible — 10.2 g made = 14.8 g water not made

14.8 g H,0 x 1 mol H,0O « 2 mol C,H,O « 7209 C,H,0

18.0gH,0 8 mol H,0 1 mol C,H,O

8. Starting with 68 grams of oxygen a student produces 20.0 grams of water. What is the
student’s % yield?

6890, X

2.34 mol C,H,0 x

=41290,

36.7 g C,H,0 X

=89.7 g CO,

=250 g H,0

25090, X

=10.2gH,0 <<«

=1489C,H,O

1molO, @ 8molH,O 18.0gH,0
X X
32090, 11molO, 1 mol H,0

actual x 100 = % yield = 20.0 x100=71%
theor 28

=28 H,0




9. A compound a molar mass of 143+ 2 g/mol and the following composition:
50.7% C, 7.04% H, 19.7% N, and 22.5% O. What are the simplest and molecular
formulas for the compound?

50.7gCx 2MC 423 molc
120gC

704gHx 21 2 04 mol H
10gC

197gNx 2N _ 1 41 mol N
140gN

2259g0x M0 _ 1 41 mol0

16.0g0

423 ,
1.41
704
1.41
141_,
1.41
141

141

The simplest formula is C3HsN;Ox.

Find the molecular formula by dividing the
molar mass by the molar mass of the
simplest formula and multiplying the
subscripts by that factor.

143/71 ~ 2
So the molecular formula is C¢H1oN205.



