Answer Key

Name UGA myID
Instructions:
e Type or write your name and UGA mylID in the appropriate boxes. For example, my UGA mylID 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”.
= Include units with your answers.
= 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 If you 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 2/6. 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.
e Remember to write legibly! If Gradescope and I can’t read it, then it can’t be graded.

The Model: The Mole
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We use words that stand for a certain number of items every day! Perhaps you
The mole bought a dozen doughnuts. You knew that you would get 12 (or 13 in a baker’s

concept dozen—even better!). If you were feeding a crowd, maybe you bought 12
allows dozen, or a gross of doughnuts. But what if we need to know the number of a
group of something so large that we can’t (or would never want to) count it?
to count
atoms!

Introducing...the mole! A mole is 6.02x10?* atoms/molecules/particles. It’s a
number of particles, just like a dozen is a number of things. The mole allows
http://stcolumbas.fireflycloud.n  particles to be counted using the mass of a sample, which is much easier to
et/chemistry/form-iv- obtain. One mole of an element has a mass that is equal to its average atomic
chemistry/the-mole-concept mass on the periodic table.

1. What is the conversion factor for converting particles to moles?

6.022x10%3 particles
1 mol

6.022%x10%3 moles
1 particle

b.

1 mol
6.022x1023 particles

1 particle
" 6.022%1023 mol




2. A sample of aluminum contains 1.34 x 1022 atoms. How many moles are in this sample?

0.0223 or
2.23x107-2 mol

1.34 x 10722 atoms * (1 mol/6.022 x 1023 atoms) = 0.0223 mol or 2.23 x 10"-2
mol

3. What is the conversion factor for converting moles of aluminum to mass?

1 mol
" 26982g

26.982 g
1 mol

4. What is the mass for the sample from question 2?

0.600 or

6.00x107-1 grams

1.34 x 10722 atoms * (1 mol/6.022 x 10723 atoms) * (26.982 g/1 mol) = 0.600
grams or 6.00x10-1

5. How do five atoms of carbon compare to five atoms of calcium?
a. They have the same mass.

b. They are the same number of moles.
c. They are both the same mass and have the same number of moles.
d. Neither mass nor moles are the same.



A) B)

C) D) None of the
above

The different colored circles on the balances each represent a different element, and each circle is 1 atom.
Determine which balance is described by these statements (the answer could also be none of them).

6. Individual atoms on the right have a higher mass than individual atoms on the left.

7. Individual atoms on each side have equal masses.

a,b

&. The mass of one mole of the atom on the left is heavier than the mass of one mole of the atom on
the right.

9. The number of atoms per mole is greater on the right than on the left.

The Model: Molar Mass

The mass for one mole of an atom is the same value as the average atomic mass on the periodic table. To
calculate the mass for one mole of a molecule or compound, add together the masses for all atoms in the
molecule or compound:



Mass of one hydrogen atom = 1.008 amu
Mass of one oxygen atom = 15.999 amu

2(1.008 amu) + 1(15.999 amu) = 18.015 amu

Mass of one mole of hydrogen = 1.008 g/mol
Mass of one mole of oxygen = 15.999 g/mol

2 (1. 008%) +1 (15.999 %) = 18. 015%

You will sometimes see molar mass written as formula mass, formula weight, or molecular weight. They all
mean the same thing.

10. Calculate the molar mass of ammonia:

a. How many nitrogen atoms are in one molecule of the compound?

b. How many hydrogen atoms are in one molecule the compound? 3

c. What is the total mass of nitrogen atoms in grams in one mole of the compound?

14.007
grams

14.007 g/mol (1 mol)

d. What is the total mass of hydrogen in grams in one mole of the compound?

3.024
grams

3(1.008 g/mol)

e. What is the molar mass of the compound?

17.031
grams/mol

14.007 g/mol + 3.024 g/mol




11. Calculate the molar mass for each substance:
a. LiCl

42.39
grams/mol

6.94 g/mol + 35.45 g/mol = 42.39 g/mol

b. Cab

293.878 grams/mol

40.078 g/mol + 2(126.90 g/mol) = 293.878 g/mol

c. NaNO;
68.995

grams/mol

22.99 g/mol + 14.007 g/mol + 2(15.999 g/mol) = 68.995 g/mol

d. Alx(SOs)3

294.135
grams/mol

2(26.982 g/mol) + 3(32.06 g/mol) + 9(15.999 g/mol) = 294.135 g/mol




Exercises

12. How many molecules are in a 12.5 gram sample of sulfur trioxide?

9.40 x 10722

molecules

12.5 g * (1 mol/80.057 g) * (6.022 x 10”23 molecules/1 mol) = 9.40 x 10722

13. How many total atoms are in the 12.5 gram sample? (Hint—how many atoms are in one molecule of
sulfur trioxide?)

3.76 x 10723

atoms

9.40 x 10”22 molecules * (4 atoms/1 molecule) = 3.76 x 10"23

14. How many molecules are in an 8.00 ounce cup of water?
1 ounce =30 mL
water = 1.00 g/mL

8.02 x 10724
molecules

8.00 ounce * (30 mL/1 ounce) * (1.00 g/1 mL) * (1 mol/18.015 g) * (6.022 x
10723 molecules/1 mol) = 8.02 x 1024
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