
Book 1: Introduction to the mole

Chemistry 11
Unit 4: The Mole

Name:___KEY_______ Block:_____
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Assignment #2- Mole problems #0 Worksheet
Complete ALL assignments on a separate piece of paper and 
attach to your booklet when handing in at the end of the unit.
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Figure 3.2.1 6.02214179 × 
1023 carbon atoms

The number of things in a mole is also referred to as 
____________________________ in honour of the Italian scientist whose insight 
regarding gases led to a technique for determining the relative atomic masses of 
non-metals. 

Just as a dozen is 12 of anything, a________ is 
approx._________________________ of anything. While a dozen is a fairly 
small number, a mole is an absurdly large number. As you know, a mole of peas 
would cover the entire Earth’s surface with a layer over 200 m deep. 

Just as a dozen is a convenient unit of quantity for a baker to group buns and 
doughnuts, a mole is a 
convenient_______________________________________for a chemist to 
group atoms and molecules.

Name Equivalence Statement Conversion Factors

Avogadro’s number 1 mol = 6.02 × 1023 particles
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Assignment #3- Practice Problems #1-3 & Hebden 
Questions #11-12 page 83
 Complete ALL assignments on a separate piece of paper and 
attach to your booklet when handing in at the end of the unit.

Part C: Avagadro's Number

Chemists currently estimate that a mole is 6.02214179 × 1023 give or take a few million billion.
The actual number isn’t important unless you’re working at the atomic level because whatever the number 
is, it’s the same for ____________________________________.
Most chemical conversions involve the ____________________. 
The key to conversion is the _______________________________________. 
Chemists know or know where to find the conversion factors they need. 

Chemists often refer to "a mole of a  substance" , rather than a mole of a substances particles....
this is because the mole is a way to express the amount of material 8



Practice Problems—Converting Moles to Number of Items

1. Chromium ions are responsible for the beautiful colours of rubies and emeralds.
How many chromium ions (Cr3+) are in 3.5 mol of chromium ions?

2. 30.0 mol H2O = ___________ molecules H2O

3. How many atoms of sodium are in 0.023 mol Na?
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Practice Problems — Converting Number of Items to Moles

4. Incandescent lights are filled with argon to prevent the glowing filament from burning up.
How many moles of argon do 1.81 × 1022 atoms of argon represent?

5. 2.25 × 1024 molecules CO2 = ___________ mol CO2?

6. A 1-L intravenous bag of saline solution contains 9.27 × 1022 formula units of NaCl.
How many moles of NaCl is this?

(you can work on this while your lab is processing)

Complete Lab Activity 4B: Copper & Iron Nail

Assignment #5- Hebden Questions #15 & 18 page 84
 Complete ALL assignments on a separate piece of paper and 
attach to your booklet when handing in at the end of the unit.
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Practice Problems — Two-Step Conversions

1. Fill in the missing entries to determine the mass in grams of a billion billion (1 × 1018) sulphur dioxide molecules.

___________ molecules SO2

1 mol SO2(1 × 1018 molecules SO2) ×  ×
_______  g SO2

1 mol SO2

= ___________  g SO2

2. How many atoms are in 2.1 g Br?

3. What is the mass in grams of one atom of Ag?

Assignment #6- Practice Problems #1-3 & Hebden 
Questions #21-24 (odd letters) page 85-87
 Complete ALL assignments on a separate piece of paper and 
attach to your booklet when handing in at the end of the unit.
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Practice Problems — Calculating Molar Volume and Density

1. Gold has a density of 19.42 g/cm3. The standard gold bar held as gold reserves by central banks weighs 12.4 kg.
What is the volume of the standard gold bar?

2. Mercury has a density of 13.534 g/mL at room temperature. What is the mass of 12.7 mL of mercury?

3. Although ethanol (C2H5OH) is best known as the type of alcohol found in alcoholic beverages, its largest use
is as a fuel or fuel additive. The density of ethanol is 0.789 g/mL. What is the molar volume of ethanol?

Assignment #7- Practice Problems #1-3 & Hebden 
Questions #25-34 (all)  page 88 + The Mole Review
 Complete ALL assignments on a separate piece of paper and 
attach to your booklet when handing in at the end of the unit.
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1. What is the volume occupied by each of the following gases at STP?

a. 10.0g of H2S(g)
b. 15.0mg of SbH3(g)

c. 5.0x10
20
 molecules of BrF(g)

d. 8.5x10
25
 molecules of B2H6(g)

2. What is the mass of each of the following?

a. 1 atom of Au

b. 1.5x10
15
 molecules of AgCl

c. 250.0mL of C3H6(g) at STP

d. 2.00L of SF6(g) at STP

3. How many moles are in each of the following?

a. 5.00g of C10H8
b. 525mg of K3PO4
c. 6.00L of NO3F(g) at STP

d. 1.00mL of O3 at STP

e. 4.55x10
12
 atoms of Pt

f. 6.022x10
16
 molecules of PCl5

4. What is the molar mass of each of the following?

a. A protein molecule having a mass of 1.25x10 
-17
g

b. 0.179 mol of a substance having a mass of 74.0g

c. a molecule of anthracene having a mass of 2.96x10 
-22
g

d. Na2S2O3 · 5H2O

e. 0.0229 mol of a substance having a mass of 2.13g

f. Co2Fe(CN)6

5. Answer the following questions showing all your work.

a. What is the density of PH3(g) at STP? (remember density is in g/mL)

b. What is the molar volume of gold (density = 19.31g/mL)

c. How many moles are contained in 1.25mL of CS2(l)? (density = 1.26g/mL)

d. What is the density of liquid octane, C8H18, if 0.100 mol of octane has a volume

of 16.2mL?

e. What volume is occupied by 0.0875 mol of silver, if silver has a density of

10.5g/mL?

f. What is the density of CuSO4·5H2O, if 0.0275 mol of CuSO4·5H2O has a volume

of 3.01mL?

g. How many moles are contained in 7.50L of C2H5OH(l)? (density = 0.789g/mL)

h. If 750.0mL of gaseous fluoromethane has a mass of 1.14g at STP, what is the

molar mass of fluoromethane?

i. What is the volume occupied by 0.0155 mol of NaCl? (density = 2.17g/mL)

j. If 1.25 L of disilane gas has a mass of 3.47g, what is the molar mass of disilane at

STP?

k. What is the molar volume of lithium? (density = 0.534 kg/L)
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