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Review of Momentum / Collisions

u = 8 m s-1

v = -8 m s-1

𝐼𝑚𝑝𝑢𝑙𝑠𝑒 = 𝐹∆𝑡 = ∆𝑝

m = 5 kg

Δt = 0.2 s

What is the force of this ball on the wall?

𝐹 =
∆𝑝

∆𝑡

𝐹 = 400 N

∆𝑣 = 16 ms−1

=
𝑚∆𝑣

∆𝑡
=

(5)(16)

(0.2)



Pressure

When many molecules collide with the sides of 

a container it is measured as pressure

𝑃 =
𝐹

𝐴

Quantity Symbol Unit

Force

Area

Pressure =

𝐹 [N]

𝐴 m2

𝑃 N m−2 Pa  Pascal



A brief interlude…

𝑁

𝑚2
= 𝑃𝑎



Data Booklet



Units of Pressure

There are several different units used to 

measure pressure of a gas

1 atm

100 kPa is a pretty good approximation

= 101,325 Pa = 760 Torr = 760 mm Hg



Atmospheric Pressure

What is the force from atmospheric pressure on this doormat?

0.33 m2

101,325 𝑁 𝑚−2 0.33 𝑚2

𝐹 = 33,100 𝑁

𝑃 =
𝐹

𝐴



Grouping Items

We can use many different terms to 
describe the amount of substance.

A pair of shoes

____ shoes

A dozen roses

____ roses

BONUS!

 A Baker’s Dozen =

 A Score =

 A Gross =

2

12

13

20

144



Counting Atoms

The primary counting unit for atoms is called

The Mole

1 mole =

This is also called Avogadro's 
Number named after the scientist 
who first proposed this concept

6.02 × 1023 = NA





How Big is a Mole??

602,000,000,000,000,000,000,000



How Big is a Mole??

Taken from the 

book “What if?” 

by Randall 

Munroe

https://what-if.xkcd.com/4/


Data Booklet

𝑛 →

𝑁 →

𝑁𝐴 →

Number of moles

Number of molecules

Molecules per mole



Using Moles in Chemistry

Atoms don’t weigh very much on their own:

1 Carbon Atom = 1.9927 × 10-23 g

0.000000000000000000000019927 g

1 mole of Carbon Atoms = 

(1.9927 × 10-23 g) × (6.02 × 1023) = ~12 g

Where else have you seen 
this number for Carbon?



Example IB Questions



Molar Mass

Molar Mass – the mass of __________ of a substance

Molar mass of N = 14.01 g mol-1

Unit

Molar mass of S = 32.07 g mol-1

1 mole

g mol-1



Molar Mass

1 mole of copper can be represented 
by this stack of pure copper pennies

How many atoms are in 1 mole of copper?

6.02 × 1023 atoms

What is the mass of one mole of copper?

63.55 g

What is the mass of one atom of copper?

63.55 g

6.02 × 1023 𝑎𝑡𝑜𝑚𝑠
= 𝟏. 𝟎𝟓 × 𝟏𝟎−𝟐𝟐 𝐠



Try This

How much mass would 3 moles of Copper have? 

How many atoms are in 28.02 g of Nitrogen? 

3 mol ×
63.55 g

1 mol
 = 190.65 g

2 mol

2 mol ×
6.02 × 1023 𝑎𝑡𝑜𝑚𝑠

1 mol
= 𝟏. 𝟐𝟎𝟒 × 𝟏𝟎𝟐𝟒 𝒂𝒕𝒐𝒎𝒔

28.02 g ×
1 mol

14.01 g
=



Example IB Questions

14 g

28 g mol−1

0.5 mol × 12 g mol−1 = 𝟔 𝐠

4 g

4 g mol−1

20 g

20 g mol−1

= 0.5 mol

= 1 mol

= 1 mol



Lesson Takeaways

❑ I can define pressure with appropriate fundamental and 

derived units

❑ I can describe the importance of having a large quantity 

like the “mole” defined

❑ I can use the average atomic weight of an element or 

compound to convert between mass and moles and 

numbers of atoms
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