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INTRODUCTION
Chemistry is the Science which deals with the composition, structure and properties of matter, the changes matter undergoes under different and
conditions.  Chemistry has many applications in the home, industryand environment.  Careers in Chemistry include: Chemical Engineer,
Biochemists, Petrochemical Engineer, Food Chemist, Pharmacologist, Biologist, Genetist, Food Technician, Lab Analyst, Physicians, Clinical
analyst, soap, food, plastic, cosmetic, medicine, alcoholic beverage makers, just to name a few!
SYLLABUS
TOPIC DETAILS
IMPORTANCE
OF
CHEMISTRY

1.
2.

Define Chemistry.
Give examples of practical applications of chemical principles in the Home, Industry, Health care and Environment

PARTICULATE
NATURE OF
MATTER

1.2. State evidence in support of the particulate nature of matter.
Carry out experiments demonstrating diffusion.

STATES OF
MATTER
REVIEW

Review the properties of each state of matter and the changes of state

THE
STRUCTURE
OF MATTER

1.
2.
3.

Identify atoms as the building blocks of all chemical substances.
Identify elements as substances made up of one type of atom as broadly divided into metals and non metals.
Identify molecules as the smallest part of an element or compound that can exist separately.

4. Explain terms monatomic, diatomic, etc and give relevant examples.
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5. Identify compounds as substances made up of two or more elements chemically combinedtogether.

6. Give examples of the different types of particles.

MIXTURES
AND

1.2. State the differences between mixtures and compounds.Give
examples of mixtures and compounds.

COMPOUNDS 3. Identify a solution as a special type of mixture.
4. Identify different types of solutions.
5. Distinguishbetween solutions, suspensions and colloids.

6. Describe, perform and explain the following separation methods: fractional distillation, Sublimation, separating
funnel and decanting.

ATOMS AND
THE
PERIODIC
TABLE

1.
2.
3.
4.

Describe with illustrations the structure ofatoms of atomic number 1 – 20
State properties of electrons, protons and neutrons in terms of relative charge and relative mass.
Define atomic number, mass number, relative atomic mass.
Interpret notations of type:
a            a = mass number, b = atomicno., X = symbol of
elementbX

5. Define isotropy.

6. Identify atoms as isotopes based on the number of each type of particle present in the structure.

7. Explain the basis of the arrangement of the elements in the Periodic Table.

8. State the properties of Groups and Periods.
9. Identify elements of the same Group and Period.
10. Relate the valency of an element to its group number in the periodic table.

METALS AND
NON METALS

1. State the characteristics of metals
2. Distinguish between metals and non metals
3. Associate the usein which metals and non-metals are put with their properties
4. Compare the reactivity of the following metals with acid and water: Al, Ag, Cu, Fe, Sn, Zn5.Define the term alloy
6. State the names of some common alloys
7. Name household items made of alloys
8. Discusshow man has benefitted from using alloys
9. Define rusting,
10. Write a simple word equation of rusting
11. Investigate the conditions necessary for rusting  Discuss methods used to prevent rusting  Investigate ways of

removing rust marks from clothing Discuss the economic implications of rusting for Caribbean territories
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CHEMICAL
BONDING

1.2. Explain the formation of ionic and covalent bonds
Predict the likelihood of an atom forming an ionic or covalent bond based on atomic structure.

3. Write formulae to represent ions and molecules.
4. State the properties of ionic and covalent compounds

SYMBOLS
AND
FORMULAE

1.

2.

Write the correct symbols of the first twenty elements of the periodic table as well as the elementsfor
iron, copper, silver, zinc and lead.
Write the correct formula of an ionic substance based on the valencies of the ions involved.

3. Calculate the percentage composition of an element in a substance.
CHEMICAL
EQUATIONS

1.
2.

Write word equations to represent chemical reactions.
Write balanced equations including state symbols to represent chemical reactions.

HOW TO EXCEL INCHEMISTRY
Chemistry is not difficult if you learn the following then you will be on your way to success

1. Learn the Chemistry alphabet – symbols of elements
2. Learn the Chemistry words – formulae
3. Learn the atomic structure and the periodic table.
4. Learn why atoms react they way they do.

 Listen carefully
 Always do your homework.
 Always do your class work. All those practice questions help you master

concepts.
 Never give up –ask if you don’t understand.Study for tests
 Practicals – take your practical work seriously, write them up properly and

you’ll never get less than an ‘A’.Projects and assignments – follow the
guidelines and write up your practicals carefully.

 Standardized Tests – these are end of unit tests that every third former
must do.

Study Methods are covered in the Biology manual however there are a few differences between what types of things you
have to learn.

Acrostics are useful for learning the first 20 elements of the periodic table.
Example: Hydrogen Helium Lithium Beryllium and Boron first five elements.
Harry hated lemons because Barry - the first letter of each word stands for an element.
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The difference between stepping stones and

stumbling blocks is how you see them

Make an effort, not an excuse

IMPORTANCE OF CHEMISTRY

In the Home
 The making of synthetic fibres like nylon and polyesters are

used to make clothing, carpeting, and many other useful
items.

 Plastics are used for many things.
 Cosmetics
 Food
 The soil is made up of chemicals which help plants grow
 Cleaning agents

Industry

 Chemistry is needed to make the fuel thatwe burn.
 The knowledge of metals has let mankind make all sorts of

vehicles and tools.
 Industry makes the chemicals we use in the home, medicine

and garden (to name a few)

Health Care
 The tools used by doctors

 Every pill, ointment and liquid medicine isa chemical.
 Contact lenses
 Radioactive isotopes used to fight cancer
 Soap and shampoo for personal hygiene

Environment
 The very air we breathe
 Photosynthesis
 Water

QUESTION
Unfortunately many of the chemicals we use are harmful for the
environment. Discuss with your teacher some of the harmful
chemicals that humans make.

PARTICULATE NATURE OF MATTER

The particulate theory of matter states that all matter is made up of
particles. The theory is useful in that, it helps to explain both the
physical properties of matter and also the differences between the
three states of matter. The particulate theory of matter has four main
ideas: 1) all matter is made up of particles (2) the particles are in
constant, random motion (3) there are spaces between particles and
(4) there are forces of attraction between the particles.
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What evidence is there that matter is made up of particles? Certain
simple experiments suggest that matter must be made up particles.

1. Dissolving
2. Diffusion
3. Osmosis
4. Brownian Movement

Dissolving
 A solution is made up of a solvent and solute.
 Dissolving occurs when the solvent causes the solute to

break into small particles and appear to ‘disappear’. They
move to occupy the spaces between the solvent particles.

 They are simply too small to see.
Examples Potassium manganate (VII) crystals in water; sugar in
water (see Appendix, page 22 ). Note dissolving and diffusion have
also taken place here.

Diffusion
The movement of particles from an area of high concentration to an
area of low concentration until are evenly distributed.

See pages 20 and 21 of Appendix for more examples of diffusion.

Osmosis
Definition The movement of water molecules from an area of high
water concentration to an area of low water concentrationthrough a
semi-permeable membrane.

Diagram showing Osmosis
Blue dots = water; pink dots = sugar molecules

The dotted line in the diagram above represents a semi-permeable
or selectively permeable membrane.
What type of solution is on the left hand side?
What type of solution is on the right hand side?
In which direction would you expect the water to move?  Why?

A WORD ABOUT SOLUTIONS

Dilute Solution Concentrated Solutions
Has a lot of solvent A lot of solute in the
and little solute volume
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Brownian Motion
This is named after Robert Brown who in 1827 noted that pollen
grains suspended in water moved in an irregular way as a result of
being bumped about by randomly moving particles.

The particles in the air are in constant random movement.  Have you
ever looked at a sunbeam with your eyes squinted?  Could you see
little motes of dust moving
around randomly?  What causes
this random movement.

In Second Form Science, you
learnt that air is made up of gas
molecules that are too small to
be seen.  As these gases move
around, they hit into the dust
motes causing them to move.

QUESTIONS – Coordinated
Chemistry pg 7

1. Why does the purple colour spread when a crystal of
potassium maganate(VII) is placed in water?

2. What is diffusion?  Explain how bromine vapour diffuses into
air.

3. What is Brownian motion.  Sketch the movement of a
particle during Brownian motion.

4. On a sunny day,you can sometimes see dust dancing in the
air.  Explain why the dust moves.

5. Explain the following:
(a) A spoonful of sugar in coffee sweetens the entire cup.
(b) Pollen dusted on water moves around.
(c) A watery syrup forms when you put sugar on

strawberries.

STATES OF MATTER

Matter is anything that has mass and occupies space.  All matter is
composed of particles and can exist in three states: solid, liquid and
gas.

Complete the following table showing the three states of matter
compared:
Property Solid Liquid Gas
Volume

Shape

Expansion/compression

Arrangement of particles

Forces of attraction
between particles
Movement of particles

Diagram of particles

Complete the following:

Solid Liquid                              Gas
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THE STRUCTURE OF MATTER

There are different types of particles that make up matter.

ATOMS
Atoms are the building blocks of all chemical substances.  They are
the smallest particles into which an element can be divided.  For
example pieces of sodium are made up of billions of particles called
sodium atoms.

Atoms can exist as individual atoms or in clusters called molecules.

ELEMENTS
An element is a pure substance that cannot be broken down into any
simpler substance by ordinary chemical or physical means.  An
element only contains one type of atom e.g silver metal is made up
of only silver atoms.

MOLECULES
Molecules are particles which are made up of two or more atoms
bonded together and which can exist as separate units.  Theyare the
smallest part of a compound.

Atoms within a molecule may be
on the same kind for example hydrogen, H2

Monoatomic molecules have only one atom in a molecule of it e.g.
Argon (Ar)

Diatomic molecules have two atoms in a molecule of it.Examples
oxygen O2,nitrogen, N2; Hydrogen, H2; Chlorine,   Cl2;   bromine,
Br2.
Triatomic molecues have 3 atoms in a molecule of it.
Example ozone – O3

Polyatomic molecules have 4 or more atoms in a molecule of it.
Example sulphur S8

Molecules may also contain different types of elements, these are
called compounds.

A compound is a pure substance made up of two or more
different types of atomschemically bonded to each other.

The atoms are always in the same proportion by mass.
• A compound can be represented by a formula – this

shows the elements in the compound and the ratio in
which they are combined.Example

hydrogen oxygen
H2O
Hydrogenand oxygen are elements.   Water is a compound made up
of two hydrogen atoms and one oxygen atom.
Another example is sodium + chlorine forming sodium chloride.

• Compounds cannot be separated by physical means.

MIXTURES
Mixtures are made up of components which are not chemically
combined and can be separated by physical means.

• The component parts in a mixture are not in a fixed ratio.

• They retain their physical properties.
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Homogeneous mixture - A mixture which is has uniform
properties and composition throughout its structure.
Heterogeneous mixture – A mixture which is non uniform
throughout its structure.

ACTIVITY

Which of the above are elements, molecules, mixtures and
compounds?

SOLUTIONS, SUSPENSIONS AND COLLOIDS
SOLUTIONS
These are homogeneous mixtures consisting of two of more
components.  Solutions are made up of solutes and solvents.  The

solute dissolves in the solvent. The solute may be a solid, liquid or
gas.
Features of solutions

• All parts of the solution have the same chemical
composition, chemical properties and physical properties.

• The solute and solvent do not separate when allowed to
stand.

• The particles of the solute are not visible.
• The solution may be coloured but is usually transparent if

the solvent is a liquid.
• The solute may often be separated from the solvent by

purely physical means.

Types of Solutions
Solute Solvent Examples Components
Solid Liquid Sea water, Kool

Aid
Salt in water. Kool Aid crystals
in water

Gas Liquid 7-Up CO2in flavoured water
Solid Solid Brass Zinc in copper
Liquid Liquid Rum Ethanol in water
gas Gas air Oxygen, carbon dioxide,

nitrogen, noble gases

SUSPENSIONS
These are heterogeneous mixtures.  The solute particles can be
seen to the unaided eye.  Suspended particles settle out if the
suspension is allowed to stand.  Suspensions do not transmit light,
they are opaque.
Examples
Muddy water, flour in water, some medicines e.g. Pepto Bismol
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COLLOIDS
These are heterogeneous mixtures.  The colloidal particles are
smaller than in a suspension but larger than in a solution.  They can
pass through filter paper but can scatter a beam of light.  They are
usually opaque.  They do not settle on standing.  Examples include
foams, aerosols and emulsions.  An emulsion is a special type of
colloid made up of two immiscible liquids – fine droplets of one
liquid in another e.g. creamy salad dressings.

Test Your Understanding
Complete the following table comparing solutions, colloids and
suspensions

Try questions 1 – 7 (pg 15) and 1 – 6 (pg 17) in the text book.
SEPARATION OF MIXTURES

Diagrams from Chemistry for CSEC and Chemistry for CXC
FILTRATION

How does it work?
1.  A piece of filter paper
is folded into a cone
shape.
2. It is placed in a funnel.
3. The funnel is held over
a container with clamp
and stand.
4. The liquid is poured
into the funnel.

Property Solution Colloid Suspension
Particle Size

Type of Mixture
(homogeneous
or
heterogeneous)
Appearance
(transparent or
opaque)
Can the
components be
separated by
filtration?
Do the
components
separate out on
standing?
Transmission of
light

Separation Method Physical properties of component parts
Filtration To separate an insoluble solid from a liquid
Evaporation To separate a solid dissolved in a liquid
Sublimation To separate two solids, one which sublimes

from one which does not
Simple Distillation To separate a liquid from a solution
Fractional
Distillation

To separate miscible liquids ( mix completely)
with different boiling points

Separating funnel To separate two immiscible (do not mix)
liquids

Chromatography To separate two dissolved substances with
differences in solubility of the solute in the
solvent
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The particles are too big to pass through the filter paper so they
remain on top.  This is known as the residue.  The liquid can pass
through the filter paper, this is known as the filtrate.

How does it work? How does it work?
The solvent is evaporated off The mixture is heated and
leaving the solute behind. one of the solids sublimes

into a gas, the cold water
causes it to change back into
a gas.

SIMPLE DISTILLATION

How does it work?
The impure liquid is heated; the solvent evaporates into pure
vapour.  The vapour is cooled in the condenser and it
condenses back into a pure liquid.

Note the direction of the water going through the condenser.

n.b. The thermometer can be used to determine that the vapour is
pure.  Anti-bumping granules are added to the flask to achieve
steady boiling.

EVAPORATION SUBLIMATION
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FRACTIONAL DISTILLATION SEPARATING FUNNEL
In fractional distillation there are two of more immiscible liquids.  Each
liquid has a different boiling point.  Vapour condenses and vaporizes as
it moves up the fractionating column.  The liquid with the lowest boiling
point reaches the top first and is collected, then the next and so on.
Industrial distillation would have openings at several levels along How Does it Work?
the fractionating column to take off the various fractions. The less dense liquid is on the top

of the more dense liquid.  The
separating funnel can be used to

remove remove the layer.

CHROMATOGRAPHY
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How does it work?
The solvent moves up the paper separating the dyes according to

 their solubility in the solvent – most soluble moves the
fastest

 their attraction for the paper – least attracted moves fastest.
This forms a chromatogram.

QUESTIONS

1. Briefly explain the meaning of the following terms: filtration
and sublimation.

2. What is the main difference between using distillation and
evaporation as a separation method.

3. For each of the following mixtures, explain how you would
separate them into their component parts.
(a)A mixture of salt, pepper and water.(b)A
mixture of oil, sugar and water.

Questions from the text book pg 21

1. What is: a filtrate?  A residue?
2. Sugar cannot be separated from a sugar solution by

filtering.  Explain why?
3. What happens when a solution is evaporated?
4. How would you crystallize potassium nitrate from its

aqueous solution?

Pg 23

1. How would you obtain pure water from ink?  Draw the
apparatus you would use, and explain how the method
works.

2. Why are condensers so called?  What is the reason for
running cold water through them?

3. Water and turpentine are immiscible.  How would you
separated a mixture of the two?

4. Explain how fractional distillation works.

The questions on pages 24 – 25 review the particulate nature of
matter and separation methods.  Try the following questions.

1, 7, 8, 9, 10, 14 and 15.
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ATOMIC STRUCTURE

An atom is made up of 3 particles, protons, electrons and neutrons.
• Protons and neutrons are found in the nucleus of the atom.
• Electrons are found moving around in shells (orbits) around

the nucleus.
Table showing relative mass and charges of Subatomic Particles

RELATIVE MASS RELATIVE CHARGE
PROTON 1 +1
NEUTRON 1 0
ELECTRON 0 -1

Atomic Number (Z) = number of protons in an atom. Atoms are
neutral i.e. they have the same number of protons as they have
electrons. For example, if a sodium atom has 11 protons then it must
have 11 electrons (+11p-11e =0)

Mass Number (A) = number of neutrons + number of protons in an
atom. A= Z + N

SYMBOLS
Each element is represented by a symbol.  For example carbon is
represented by C.  You will often see elements written as follows

6 12 C
where 12 is the mass number and 6 is the atomic
number. That is this carbon atom has 6 protons and 6
neutrons.
Neutral atoms have no overall charge.  The number of protons
equals the number of electrons i.e. the positive charge equals the
negative charge. For example carbon is +6p-6e=0.

Atoms can be represented by a series of concentric circles, the
centre circle representing the nucleus.

This is how helium would be represented.

ELECTRONIC CONFIGURATION
The electronic configuration is the arrangement of electrons in an
atom.

Only a certain number of electrons can be in any particular shell.  For
the first 20 elements:

Shell Number of Electrons
1 2
2 8
3 8
4 18

The electronic configuration of C is 2,4 it has 6 electrons, 2 in the first
shell and 4 in the next.

2p
2n
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THE FIRST TWENTY ELEMENTS OF THE PERIODIC TABLE

You must learn these elements. The symbols of the elements
are like the letters of an alphabet.  You need them to write
formulae of molecules.

Hydrogen (H), Helium (He), Lithium (Li), Beryllium (Be), Boron
(B), Carbon (C), Nitrogen (N), Oxygen (O), Fluorine (F), Neon
(Ne), Sodium (Na), Magnesium (Mg), Aluminium (Al), Silicon
(Si), Phosphorous (P), Sulphur (S), Chlorine (Cl), Argon (Ar),
Potassium (K) and Calcium (Ca)

Activity
The table on page 18 of this manual contains the atomic and mass
numbers of the first twenty elements.  Use this to help you draw the
first twenty elements.
Write the electronic configuration of the first 20 elements.

ISOTOPES
Isotopes are atoms of the same element which have different mass
numbers. From the above definition it is implied that isotopes have
the same number of electrons and protons but a different number of
neutrons.
Isotopes of the same element have the same chemical properties but
may have slightly different physical properties.

Example 37
35Cl and Cl are isotopes of Chlorine.
17 17

17 protons                       17 protons
17 electrons 17 electrons
18 neutrons                     20 neutrons

In nature there may be two or more isotopes existing.  This means
that the mass of the element is an average of the masses of isotopes
that exist.  This is known as Relative Atomic Mass

In the case of Chlorine, the ratio of 35Cl: 37Cl is 3:1
17        17

CALCULATING RELATIVE ATOMIC MASS
Using the ratio above.

For Chlorine
(3x35)  + (1 x 37) = 105  +  37 =  35.5

3 + 1                        4

Relative atomic mass of an element Ar= (% x mass number of first
isotope) + (% x mass number for the second isotope)
75 % 35Cl     and 25 % 37Cl

17 17

Relative atomic mass = (75/100 x 35) + (25/100 x 37)
= 26.25 + 9.25 = 35.5

IONS
When an atom loses or gains an electron, it becomes charged and is
called an ion.

Cations are atoms which have lost electrons, they are positive
because they have more protons than electrons. Anions are
atoms which have gained electrons, they are negative because
they have more electrons than protons.

The charge is written on the symbol as a superscript with the number
first but if you are stating the charge, it comes first.

Example
A chloride ion has a charge of -1 but we write it in symbol form as Cl-
.
A calcium ion has a charge of +2 but we write it in symbol form as
Ca2+.
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QUESTIONS
1. Name the particles that make up the atom.
2. Which particle has (a) a positive charge? (b) no charge? (c)

almost no mass?
3. An atom has 9 protons.  Which element is it?
4. Why do atoms have no overall charge?
5. What do the terms atomic number and mass number mean?
6. How many protons, electrons and neutrons do the following

atoms have? 12 16 24 27 64

C     O Mg Al Cu
6 8           12         13 29

7. Copper has two isotopes: 63Cu 65Cu
29            29

(a)  How many neutrons does each isotope have?    (b)  69 % of
copper atoms are copper-63.  Calculate the relative atomic mass
of copper.

8. Silver (Ag) exists in equal proportions (1:1) of
109 107

Ag and Ag
47 47

What is the relative atomic mass of silver?
9. Carbon consist of 3 isotopes in the proportions of:

98.89 % 12C: 1.10 % 13C: 0.01 % 14C
6 6 6

Calculate the relative atomic mass of carbon.
10. ELECTRONS, ION, ISOTOPE, PROTONS, NEUTRONS,

NUCLEUS.  Choose words from the above list to complete
the following passage. Each word can be used once, more
than once, or not at all.
All atoms are made up of a small, dense _____________
surrounded by shells containing ______________.  Most
atoms contain three different particles: protons,
___________ and electrons.  ____________ are positively
charged, _______________ are negatively charged and
____________ are uncharged.  The lightest of these
particles are the ______________.  All atoms of the same

element contain the same number of _____________ and
_________.  Atoms of the same element with different
numbers of _________________ are known as isotopes.

11. Complete the table.
Name of
element

Atomic
number

Mass
number

Number
of
protons

Number
of
neutrons

Sulphur 16 32
Chlorine 17 18
Iron 26 30
Sodium 23 11
Bromine 80 45
Oxygen 8 8
Aluminium 27 13
magnesium 12 24

11. Draw diagrams to show the structures of the atoms
represented by:
(a)12C   (b)  23Na   (c) 35Cl   (d) 1H

6 11            17 1

12. Use the information shown in the table below to answer the
following questions.

Name of
particle

Number of
protons

Number of
neutrons

Number of
electrons

A 17 18 17
B 11 12 10
C 10 10 10
D 8 8 10
E 17 20 17
F 12 12 12
G 16 16 16
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(a) Which particle has more protons than electrons?
(b) Which particle has more electrons than protons?
(c) Which is the heaviest particle?
(d) Which is the lightest particle?

(e) Name 2 particles that are neutral atoms.
(f) Which of the particles is an atom with 2 electrons in its

outermost shell?

(g) Which of the particles is a neutral atom with 6 electrons in its
outermost shell?.

(h) Which of the particles is negatively charged? 13.       Complete the table. The first one is done for you
(i) Which of the particles in negatively charged?

(j) Which of the particles are isotopes of the same element? Symbol Proton number Number of
electrons

Net charge

Cl- 17 18 -1
Fe 2+ 26 +2
O 2- 10
Na+ 11
Al 3+ 13
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TABLE SHOWING MASS AND ATOMIC NUMBERS OF FIRST
TWENTY ELEMENTS IN THE PERIODIC TABLE

Element Symbol Mass
number

Atomic
number

Number
of
neutrons

Hydrogen H 1 1
Helium He 4 2
Lithium Li 7 3
Beryllium Be 9 4
Boron B 11 5
Carbon C 12 6
Nitrogen N 14 7
Oxygen O 16 8
Fluorine F 19 9
Neon Ne 20 10
Sodium Na 23 11
Magnesium Mg 24 12
Aluminium Al 27 13
Silicon Si 28 14
Phosphorus P 31 15
Sulphur S 32 16
Chlorine Cl 35 17
Argon Ar 40 18
Potassium K 39 19
Calcium Ca 40 20
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APPENDIX
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