
General Chemistry
202-SN1-RE

with Olivia Bibollet-Bahena

Office: 5th floor



Exercises in Teams – Dimensional Analyses

Conversion 1 1.886 cm3/day to dL/week

Conversion 2 10.2 kg/cm2 to mg/m2

Conversion 3 0.26458 mg/mL to ng/mm3

Conversion 4 455 km2/h to m2/s

Conversion 5 1.0009 L/h to m3/day

Try the following:

You’ll have to know that:
1 cm3 = 1 mL
1 dm3 = 1 L



What is Chemistry?

• Chemistry is the study of matter and its transformations.
• Matter is anything and everything around us as long as it occupies space and 

has a mass.

• Chemistry is the 'central science'.
• It bridges other natural sciences like physics and biology with each other.



Classification of Matter
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Some Common Groups of Elements and Their Properties 

• Intensive Properties: Independent of sample size

• Temperature

• Melting point

• Extensive Properties: Dependent on sample size

• Length

• Volume



Some Common Groups of Elements and Their Properties

• Physical Properties: Characteristics that do not involve a change in a sample’s chemical 
makeup

• Chemical Properties: Characteristics that do involve a change in a sample’s chemical 
makeup

Physical Properties

Temperature

Color

Melting point

Electrical conductivity

Amount

Odor

Solubility

Hardness

Chemical Properties

Rusting (of iron)

Combustion (of gasoline)

Tarnishing (of silver)

Cooking (of an egg)

Table 2.3 Some Examples of Physical and Chemical Properties



Exercises

Physical or Chemical Transformation?

Boiling water to make a coffee

Physical

Roasting a marshmallow over a campfire

Chemical

A zamboni going over the ice between hockey periods

Physical

The movement of a gas-engine car

Chemical

Car rust

Chemical

Air drying clothes after washing them

Physical

Lighting a candle for a nice romantic dinner

Chemical



What is an Atom?

• Smallest recognized division of a chemical element

OR

• The smallest particle that still displays the chemical 
properties of the elements in the Periodic Table.
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The Atomic Structure



The Modern View of Atomic Structure

• The atom contains:

▪ Electrons (e-) – found outside 
the nucleus (in the electron 
cloud); negatively charged.

▪ Protons (p+) – found in the 
nucleus; positive charge equal in 
magnitude to the electron’s 
negative charge.

▪ Neutrons (n0) – found in the 
nucleus; no charge; virtually 
same mass as a proton.
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burro.cwru.edu/.../Astr201/MatterEnergy/atom.jpg

Not to scale!

Electron cloud



Modern View of Atomic Structure

11

Bean = Nucleus

Stadium = Atom

If all atoms are composed of the same 3 parts (electrons, protons, and neutrons), 
why do different atoms have different chemical properties?



Chemistry of an Atom

• Most chemistry involves interactions of electrons (exception being 
nuclear)

• Different elements have unique numbers of protons and electrons, 
which give different chemical behavior

12



Symbols for Atoms

• For an element of symbol X:
• The mass number (A) indicates the total number of protons and neutrons (written 

as a superscript)

• The atomic number (Z) indicates the number of protons in an element (written as 
a subscript)

𝑍
𝐴𝑋 Element Symbol

Mass Number

Atomic Number
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Symbols for Atoms (example)

𝑍
𝐴𝑋 Element Symbol

Mass Number

Atomic Number

Na
11

23
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Chemistry and the Elements

Table 2.1 Names and Symbols of Some Common Elements. Latin names from which the symbols 
of some elements are derived are shown in parentheses.

Element Symbol

Aluminum A l

Argon A r

Barium B a

Boron B

Bromine B r

Calcium C a

Carbon C

Chlorine C l

Fluorine F

Helium H e

Hydrogen H

Iodine I

Lithium L i

Magnesium M g

Element Symbol

Manganese M n

Nitrogen N

Oxygen O

Phosphorus P

Silicon S i

Sulfur S

Zinc Z n

Copper (cuprum) C u

Iron (ferrum) F e

Lead (plumbum) P b

Mercury (hydrargyrum) H g

Potassium (kalium) K

Silver (argentum) A g

Sodium (natrium) N a



Exercise
• For the following atoms, provide the number of 

protons, neutrons and electrons:

Br
79

Ca

Co
27

59

35

40

20

Protons Neutrons Electrons

4435 35

2020 20

3227 27
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Isotopes

• Atoms of the same element with the same 
number of protons, but not neutrons

• Ex: 

Na
11

23

Na
11

24
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“Iso” means “same” and 
“topos” means “identity”



Isotopes (Example)

Na
12

6 C

•Mass Number (A)
(No. protons & neutrons)

•Atomic Number (Z)
(No. protons)

Na
14

6
C

Isotopes of Carbon

=

=
N

14

7

Not an isotope of 
Carbon!

=

Carbon-12 Carbon-14
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Exercise

A certain isotope X contains 23 protons and 28 neutrons.  

• What is the mass number of this isotope?

• Identify the element.
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Exercise

Which of the following statements is/are true?

I. The number of protons is the same for all neutral atoms of an element.

II.The number of electrons is the same for all neutral atoms of an element.

III.The number of neutrons is the same for all neutral atoms of an element.
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When the number of electrons and protons are 

equal, the atom is neutral.

But what if they are not equal?



Ions
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Ions

• An atom or group of atoms that has a net positive or negative 
charge is called an ion.

• If losing electrons, it is a cation (positive charge)

• If gaining electrons, it is an anion (negative charge)
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Ions: Cations
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Cation is SMALLER than the neutral atom!



Ions: Anions
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Anion is LARGER than neutral atom!



Exercise
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The     Ca2+ ion has:
40

20

a) 20 protons, 20 neutrons, and 18 electrons.

b) 22 protons, 20 neutrons, and 20 electrons.

c) 20 protons, 22 neutrons, and 18 electrons.

d) 22 protons, 18 neutrons, and 18 electrons.

e) 20 protons, 20 neutrons, and 22 electrons.



The Periodic Table of Elements
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Elements

• What is an element?

• A fundamental substance consisting of atoms which all have 
the same number of protons - i.e. the same atomic number 
(Z). 

• Can’t be chemically changed or broken down into anything 
simpler while retaining the properties of that element. 



• Every element known to man is represented in the periodic table.

• There are 90 naturally occurring elements, and 28 have been 
produced artificially

• Only 83 of the 90 naturally occurring elements are found in 
appreciable abundance (the rest are unstable radioactive 
elements)

Elements



Figure 2.1 Figure It Out

Question

What is the most abundant element in both the 

Earth’s crust and the human body? 

What is the second most abundant element in (a) the 

Earth’s crust and (b) the human body?

Elements



Elements

Which of the following statements about elements is false?

a) Elements cannot be chemically changed or broken down into anything 
simpler and still be the same element.

b) All naturally occurring elements are stable and nonradioactive.
c) Elements exist in widely varying amounts on Earth.
d) Elements are represented using one- or two-letter symbols that are often 

derived from the element’s Latin name. 
 





Periodic Classification of Elements

Dimitri 
Ivanovitch 
Mendeleev



Terminology

Metals

Nonmetals
Semimetals



Metals – Good conductors of heat and electricity, can be pounded into flat sheets (malleable); 

can be drawn into wires (ductile); often shiny; lose electrons when they undergo chemical 

changes to form cations.

Metals, Nonmetals & Metalloids

Nonmetals – Poor conductors of heat and electricity; tend to gain electrons when they 

undergo chemical changes to form anions

Metalloids – Divides metals and nonmetals; also known as semiconductors or semimetals; 

intermediate electrical conductivity that is highly temperature dependent
35



Main-Group and Transition Elements

Main group elements

• Properties largely predictable 

based on their position; 

labeled with a number and 

letter ‘A’.

Transition elements

• Properties less predictable 

based simply on their position; 

labeled with a number and 

letter ‘B’.
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Transition Metals, Lanthanides, Actinides



Terminology

C
12,011

6

Carbon

Atomic 
Number

Name

Atomic Mass

Symbol
Family/Group

Period



Group 1: Alkali Metals

• Soft shiny silvery metals

• Typically found as a compound because of their reactivity (stored in oil)

• Low melting and boiling points (vs. other metals)

• Low densities (Li, Na, and K float on water)



Alkali Metals
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All very reactive metals;

reacts violently with water; readily form 1+ ions 

(eg. Na+, K+).



Group 2: Alkaline-Earth Metals

• Relatively soft and reactive - not found naturally in pure state

• Lustrous (shiny) silver metals

• Relatively low melting and boiling points

All reactive metals; 

less reactive than alkali 

metals;

readily form 2+ ions

(Mg2+, Ca2+).



Group 7A: Halogens

• Liquids and gases at room temperature - low melting and boiling points

• Not found naturally in their pure state - reactive

• Brittle when solid

• Poor conductors



Group 8A: Noble (Rare) Gases

• Odourless, colourless, and nonreactive

• Low boiling pts (gases at room temperature)





The Periodic Table of Elements

• Chemical 
properties vary 
greatly across a 
period; 
however, 
remain similar 
within a group

• Due to elements 
in the same 
group having 
the same 
number of 
valence 
electrons
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The Mystery Element A

• A very shiny solid.

• It reacts violently in water.

• In the same period as 

copper. 

The Mystery Element B

• A gas with a pungent odor.

• It is very reactive.

• In the same period as 

magnesium.

Potassium Cut cubes under oil Chlorine Gas in a bulb
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http://periodictable.com/Samples/019.6/s13.JPG
http://periodictable.com/Samples/017.3/s13.JPG


Molecules and Compounds
• Atoms and ions of the same or different types 

can form molecules and compounds

• These are held together by the following types of 
chemical bonds:

• Covalent bonds (sharing of electrons)

• Ionic bonds (transfer of electrons)

47

Element

P
u

re
 S

u
b

st
an

ce
s

Molecule

Ionic Compound

Atoms

Ions

Covalent bonds

Ionic Bonds

Chemical bonds



Covalent Bonds
• Results when the electrons between two atoms 

are shared

• Covalently bonded molecules can be 
represented several ways
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Covalent Bonds
• Results when the electrons between two atoms 

are shared
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CH4

Chemical 

Formula
Structural 

Formula
Space Filling 

Model

Ball-and-Stick 

Model



Ionic Bonds
• Results from a force of attraction (electrostatic) 

between oppositely charged ions.

• Unlike Covalent bonds, electrons are not shared
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Ionic compound formulas ALWAYS correspond to their empirical 
formula, because they form a large crystal structure.

Ionic Compounds and Ionic Bonds

Example: Sodium chloride

One electron is transferred from the sodium atom to the chlorine atom.



Only 1% of chemical compounds have 
been discovered – here’s how we 
search for others that could change 
the world

https://theconversation.com/only-1-of-chemical-compounds-have-been-discovered-heres-how-we-search-for-others-that-could-change-the-world-211302#:~:text=All%20chemical%20compounds%20are%20made,left%20to%20find%2C%20it's%20unlikely
https://theconversation.com/only-1-of-chemical-compounds-have-been-discovered-heres-how-we-search-for-others-that-could-change-the-world-211302#:~:text=All%20chemical%20compounds%20are%20made,left%20to%20find%2C%20it's%20unlikely
https://theconversation.com/only-1-of-chemical-compounds-have-been-discovered-heres-how-we-search-for-others-that-could-change-the-world-211302#:~:text=All%20chemical%20compounds%20are%20made,left%20to%20find%2C%20it's%20unlikely
https://theconversation.com/only-1-of-chemical-compounds-have-been-discovered-heres-how-we-search-for-others-that-could-change-the-world-211302#:~:text=All%20chemical%20compounds%20are%20made,left%20to%20find%2C%20it's%20unlikely


Magnesium Iodine Neon

Oxygen  Aluminum Calcium 

Carbon Iron Fluorine

Nitrogen Hydrogen Bromine

Copper Sodium Argon

•Give the chemical symbol for each of the following elements. 



Example 1

Example 2

What is expected:

If given the name, provide the chemical symbol, and relevant information

And vice versa

Example 3

Symbol Name Z A #n0 #e-

6
13𝐶 Carbon 6 13 7 6

22
48𝑇𝑖 Titanium 22 48 26 22

12
24𝑀𝑔 Magnesium 12 24 12 12
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