
Unit 1Unit 1

The Periodic Table:
Periodic trends

There are over one hundred different chemical elements. Some
of these elements are familiar to you such as hydrogen, oxygen,
nitrogen and carbon. Each one has different properties and each
reacts with other elements differently. Chemists have found a
way to classify the elements. A Russian chemist called Mendeleev
proposed the first extensive classification of elements. The modern
Periodic Table is based on his classification of elements.

This unit is divided into two sections:

A The Periodic Table

B Trends in the Periodic Table

When you have studied this unit, you should be able to:

• describe the Periodic Table as a method of classifying elements and
describe its use in predicting properties of elements

• describe the change from metallic to non-metallic character across
a period

• describe the relationship between group number and the number of
outer electrons.
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NSSC Physical Science2

A The Periodic Table
In the early 19th century many new elements were discovered and
chemists looked for similarities between these new elements and
existing elements.

A scientist called Dobereiner suggested that elements could be
grouped in threes (triads). Figure 1.1 shows some of these triads.
Each triad has similar properties, but some elements, like carbon,
could not fit into any of the triads.

K
   Li
Na

Ca
     Ba
St

Cl
   Br
I

C

Figure 1.1 A few of Debereiner's triads

Another scientist called Newlands arranged the elements in order
of increasing relative atomic mass. He noticed that there was some
similarity after every 8th element, so he arranged the elements in
groups of eight. These were called Newlands octaves. His idea did
not work with heavier elements.

H Li Be B C N O

F Na Mg Al Si P S

Cl K Ca Cr Ti Mn Fe

These are 
all gases

These are all reactive 
metals that make 
similar compounds

Figure 1.2 A few of Newland's octaves
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3Module 4 Unit 1

Newlands also grouped oxygen with iron, which did not have any
common properties. Mendeleev arranged the elements in order of
increasing relative mass, putting elements with similar properties
underneath one another. He suggested that some elements were
still undiscovered and left gaps for them on his table. He predicted
the likely properties of the missing elements based on the
properties of the elements above and below them on the table.

Figure 1.3 Mendeleev's arrangement

Group
Period

I II III IV V VI

1 H

2 Li Be B C N O

3 Na Mg Al Si P S

3 K Ga ? ? Se

Ge

A modification of the Periodic Table was made following the work
of two scientists called Rutherford and Moseley. They realised
that the elements should be arranged in order of atomic number,
or the number of protons in the nucleus. On the modern Periodic
Table, 112 known elements are arranged in order of increasing
atomic numbers with elements with similar properties in the same
vertical column. This includes synthetic elements. The Periodic
Table is shown on the next page in figure 1.4 in its modern form.
This is one of the many modern versions of the Periodic Table.
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5Module 4 Unit 1

The vertical columns of the Periodic Table are called groups. 
A group contains elements with similar properties. The groups
are given Roman numerals, as shown below:

1 = I 5 = V
2 = II 6 = VI
3 = II 7 = VII
4 = IV 8 = VIII

The horizontal rows of elements are called periods. The main block
of elements in figure 1.4, between Group II – Group III, are the
heavy or transition metals.

Spend about 5 minutes on this activity.

1 a What do we call the horizontal rows of elements on the
Periodic Table?

b What do we call the vertical columns on the
Periodic Table?

c What property is used to determine the order of the
elements on the modern Periodic Table?

ACTIVITY 1

ACTIVITY 2 Spend about 10 minutes on this activity.

In the blank Periodic Table given below, write the symbols of the
elements of:
Group I, Group VII, Group VIII, Period 2, Period 3 and the
transition elements.
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NSSC Physical Science6

B Trends in the Periodic Table
In each group, the elements have similar properties, with a gradual
trend in properties down the group. This is because they have the
same number of electrons in the outer shells. Elements on the left
side of the Periodic Table are metals and those on the right side
are non-metals. In the Periodic Table in figure 1.4 there is a zig-zag
line starting at boron (B) and ending at astatine (At). The zig-zag
line separates the metals from the non-metals. The metals are on
the left of the zig-zag line and the non-metals are on the right.

In Group I the metals are all reactive but they get more reactive
with an increase in relative atomic mass as you move down the
group. Potassium (K) is more reactive than lithium (Li). Group I
elements will lose one electron when they react and form a positive
ion. For example:

Na ‡ Na+ + e

Electrons are held in position by the electrostatic attraction of
the positive nucleus. This means that the closer the electron is to
the nucleus, the harder it will be to remove it. As we go down the
group, the outer electron gets further away from the nucleus and so
becomes easier to take away. Thus, as you go down the group, the
reactivity should increase.

In Group VII (the halogens), the reactivity decreases as you move
down the group. When the halogen elements react, they gain
an electron to complete the outer energy level. This will form a
negative ion. For example:

Cl + e ‡ Cl –

When an electron is being gained in the reaction, the most reactive
member of the family is the one in which the extra electron is
closest to the nucleus. That is fluorine (F). The larger the atom, the
further away the outer electron shell. Therefore, the iodine atom (I)
is less reactive than the fluorine atom.

Across the periods
As one moves across a period of the Periodic Table, there is a
gradual change in the properties of the elements. The summary of
the physical and chemical properties of the elements from sodium
(Na) to argon (Ar) across period 3 is shown in the table on the
next page.
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7Module 4 Unit 1

Physical and chemical properties of the elements in Period 3.

Element Na Mg Al Si P S CI Ar

State
at room 
temperature

solid solid solid solid solid solid gas gas

Boiling
point (˚C)

890 1 120 2 450 2 680 280 445 -34 -186

Electrical
conductivity

good good good moderate poor poor poor poor

Type of 
element

metal metal metal metal-
loid

non-
metal

non-
metal

non-
metal

non-
metal

Reactivity reactive
metals

moderately reactive
metal

very
unreative

moderately reactive
non-metal

very
reative
non -
metal

extremely
reactive

The most obvious pattern across each period is the change from
metals to non-metals. In period 3, sodium (Na), magnesium (Mg)
and aluminium (Al) are metals with high boiling points and good
electrical conductivity. Silicon (Si), in the middle of the period, is
a metalloid with a high boiling point and moderate conductivity.
Phosphorus (P), sulphur (S), chlorine (Cl) and argon (Ar), on the
right side of the period, are non-metals with low boiling points and
poor conductivity.

Apart from the noble gases, the most reactive elements are near
the edges of the Periodic Table and the least reactive elements are
in the centre. From left to right in any period, the atoms gradually
decrease in size. Going from left to right, each element has one
more electron than the previous element. This electron goes
into the same energy level and the extra positive charge on the
nucleus, caused by the extra proton, increases the attraction on the
electrons and makes the atom slightly smaller. This table shows
some properties of the oxides in period 3.

Element Na Mg Al Si P S Cl Ar

Formula of 
oxide

(Na20) (MgO) (Al2O3) (SiO2) (P4O10)
(P4O6)

(SO3)
(SO2)

(Cl2O7)
(Cl2O)

(No
oxide)

Valency of 
element with 
oxygen

1 2 3 4 5(3) 6(2) 7(1) 0

State of oxide 
at room temp

solid solid solid solid solid gas gas

Nature of oxide basic basic basic
and
acidic

------------------acidic------------------

Type of 
structure -----------giant ionic----------- giant molecule simple molecule
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NSSC Physical Science8

The following trends can be seen in the properties of oxides:

• The valencies of the elements with oxygen rise from 1 to 7.

• The oxides become more volatile across the period.

• Those on the left are solids at room temperature; those on the
right are gases or liquids.

• The structure of the oxides changes from ionic to simple
molecular.

• The nature of the oxides changes from basic to acidic.

• The oxides of the metals on the left are basic.

• The oxides of the non-metals on the right are acidic.

• Aluminium oxide is both basic and acidic.

• Oxides which are both basic and acidic are called
amphoteric oxides.

Spend about 10 minutes on this activity.

1 Which of the following elements Li, Be, B, C, N, O, F and Ne
in period 2:

a are metals?

b exist as simple molecules?

c has the highest boiling point?

d is the most reactive non-metal?

e are gases at room temperature?

f exist as diatomic molecules at room temperature?

Summary

• The Periodic Table of elements is a way of classifying an arrangement
of the elements in order of their atomic number.

• All known elements can be arranged in order of increasing
atomic number.

• Lines of elements going across the table are called periods; columns
of elements going down are called groups.

• Metals are on the left of the Periodic Table. Non-metals are to
the right.

• Elements in the same group show similarities.

• Atoms in the group have the same number of electrons in their outer
shell. This number is the same as the group number.

ACTIVITY 3

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-68770-6 - NSSC Physical Science Module 4
Olatunde Ajayi
Excerpt
More information

http://www.cambridge.org/9780521687706
http://www.cambridge.org
http://www.cambridge.org


9Module 4 Unit 1

Check your progress
1 The diagram shows a period in the Periodic Table of elements.

How does the type of element change across this period?

a non-metals ‡ metals ‡ non-metals

b non-metals                    ‡metals

c metals ‡ non-metals ‡ metals

d metals                            ‡ non-metals (1)

2 Which are the correct scientific symbols for the elements
 chlorine, nitrogen and potassium?

chlorine nitrogen potassium
A C N K
B C Ni P
C Cl N K
D Cl Ni P

3 What do we call the vertical columns of the Periodic Table? (1)

4 a Is the reactivity of group I metals increasing or
 decreasing down the group? (1)

b Explain why. (2)
 [6]

(1)
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Unit 2

Group properties

In this unit we will look at the physical and chemical properties of
the elements in Group I, IV and VII.

This unit is divided into three sections:

A Group I and II elements

B Group VII elements

C Group IV elements

When you have studied this unit, you should be able to:

• describe lithium, sodium and potassium in Group I as a collection of
relatively soft metals showing a trend in melting point, density and
reaction with water

• describe how Group I and II metals form soluble hydroxides with
water and cannot be precipitated

• predict the properties of other elements in the group given data
where appropriate

• identify trends in other groups given data about the
elements concerned

• describe chlorine, bromine and iodine in Group VII as a collection
of diatomic non-metals showing a trend in colour and state their
reaction with other halide ions

• describe the structures and associated uses of the Group IV elements
(carbon in diamond and graphite and silicon in sand or glass) and
their relative high melting points.
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