LESSON - 3 CLASSIFICATION OF ELEMEN.TS AND PERIODICITY IN PROPERTIES
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KEY POINTS (i) The elements in a group are separated

Dobereiner's Triads

In 1829, Dobereiner arranged certain elements
with similar properties in groups of three in such
a way that the atomic mass of the middle element
was nearly the same as the average atomic
masses of the first and the third elements.

* Newlands’ Law of Octaves

John Newlands proposed the law of octaves by
stating that when elements are arranged in order
of increasing atomic masses, every eighth element
has properties similar to the first. Newlands called
it law of octaves because similar relationship
exists in the musical notes also.

* Mendeleev’'s Periodic Table

Mendeleev’s Periodic Law: The physical and
chemical properties of the elements are a periodic
function of their atomic masses.

Mendeleev arranged the elements known at that
time in order of increasing atomic masses and this
arrangement was called periodic table. Elements
with similar characteristics were present in vertical
rows called groups. The horizontal rows were
known as periods.

* Modern Periodic Law

Physical and chemical properties of the elements
are the periodic function of their atomic numbers.

* Present Form of the Periodic Table (Long form
of Periodic Table). The long form of periodic table,
also called Modem Periodic Table, is based on
Modern periodic law. In this table, the elements
have been arranged in order of increasing atomic
numbers.

Structural Features of the Periodic Table

Groups

The long form of periodic table also consists of
the vertical rows called groups. There are in all
18 groups in the periodic table. Unlike Mendeleev
periodic table, each group is an independent
group.

Characteristics of groups:

(i) All the elements present in a group
have same general electronic
configuration of the atoms.

by definite gaps of atomic numbers (2,
8, 8,18, 18,32).

iii) The atomic sizes of the elements in
group increase down the group due to
increase the number of shells.

Periods

Horizontal rows in a periodic table are known as
periods. There are in all seven periods in the long
form of periodic table.

Characteristics of periods:
(i) In all the elements present in a period,
the electrons are filled in the same
valence shell.

(i) The atomic sizes generally decrease
from left to right.

. Periodic Trends in Properties of Elements
Trends in Physical Properties
Atomic Radii: It is defined as the distance from
the centre of the nucleus to the outermost shell
containing the electrons. Depending upon whether
an element is a non-metal or a metal, three
different types of atomic radii are used. These are:
(a) Covalent radius (b) lonic Radius (c) van der
Waals radius (d) Metallic radius.

Variation of Atomic Radius in the Periodic Table

Variation in a Period: Along a period, the atomic
radii of the elements generally decreases from left
to right

Variation in a group: The atomic radii of the
elements in every group of the periodic table
increases as we move downwards.

Isoelectronic Species: Some atoms and ions
which contain the same number of electrons,
we call them isoelectronic species. For example,
0%, F, Na" and Mg?* have the same number
of electrons (10). Their radii would be different
because of their different nuclear charges.

lonization Enthalpy

It is the energy required to remove an electron
from an isolated gaseous atom in its ground state.

M(g) + LE = M" (g) + &

The unit of ionization enthalpy is kJ mol” and
the unit of ionization potential is electron volt per
atom.




Variation of lonization Enthalpies in the Periodic
Table:

Variation of lonization Enthalpy Along a Period.
Along a period ionization enthalpies are expected
to increase in moving across from left to the
right, because the nuclear charge increases and
the atomic size decreases. Variation of lonization
Ethalpy in a Group The ionization enthalpies of
the elements decrease on moving from top to the
bottom in any group. The decrease in ionization
enthalpies down any group is because of the
following factors. (i) There is an increase in the
number of the main energy shells (n) in moving
from one element to the other. (ii) There is also
an increase in the magnitude of the screening
effect due to the gradual increase in the number
of inner electrons

Electron Gain Enthalpy

Electron Gain Enthalpy is the energy released
when an electron is added to an isolated gaseous
atom so as to convert it into a negative ion

Electronegativity

A qualitative measure of the ability of an atom in
a chemical compound to attract shared electrons
to itself is called electronegativity.

* Periodic Trends in Chemical Properties along a
Period
(i) Metallic character: Decrease across a
period maximum on the extreme left
(alkali metals).

(i) Non-metallic character: Increasess along
a period. (From left to right).

(iii) Basic nature of oxides: Decreases from
left to right in a period.

(iv) Acidic nature of oxides: Increases from
left to right in a period.

Representative Elements. The S and P block of
elements are known as representative elements.

¢ Transition Elements. They are also called
d-block elements. The¥ have 9eneral electronic
configuration (n - 1)

* Inner Transition Elements. Lanthanoids (the
fourteen elements after Lanthanum) and
actinides (the fourteen elements after actinium)
are called inner transition elements. General
electronic configuration is (n - 2) f1‘14(n -1
d*" ns? . They are also called f-block elements

* Metals. Present on the left side of the periodic
table. Comprise more than 78% of the known
elements.

* Non-metals. Mostly located on the right hand
side of the periodic table.
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¢ Metalloids. Elements which line as the border
line between metals and non-metals (e.g., Si,
Ge, As) are called metalloids or semimetals.

* Noble Gas Elements. Elements with
symmetrical configuration are chemically inert
in nature.

* Electric Nuclear Charge. Z =
Screening constant.

Nuclear charge -

¢ Chemical Reactivity. Chemical reactivity is
highest at the two extremess of a period and
lowest in the centre.

¢ Oxides of Elements. Oxides formed of the
Elements on the left are basic and of elements
on the right are acidic in nature. Oxides of
elements in the centre are amphoteric or

neutral.
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MULTIPLE CHOICE QUESTIONS
T FediT yeat:

Which of following is not Dobereiner triad?
a) Li, Na, and K b) He, Na and Ar
¢) Ca, Sr and Ba d) CI, Br and |
Arafaf@a & ¥ Fia @1 SR BE ag 82
a) Li, Na, 3R K b) He, Na 3R Ar
c) Ca, Sr 3R Ba d) Cl, Br 3R |

The property of every eight elements is
simillar to that of the 1st element. This is
proposed by

a) Thomson

b) Dobereiner

b) Mendeleev

d) John Alexander Newland

Yo% TS dcdl FT IV Ugal dcd & FAT ¢
¥E FERT gEafad ¥

a) UHAIA

b) SR

c) #HIlg

d) S 3feeist = gels

Who observed the X-rays’ characteristics.

a) Henry Moseley b) Mendeleev

c) Pauli d) Newland

fraer TFE-Y Y A3t &1 srgelihe R
a) g Argel b) #Hgela

c) i3l d) gels

The physical and chemical properties of

elements are the periodic function of its

a) Atomic mass

b) Element behaviour

c) No of electrons

d) Atomic number

HoeT §

a) UIHAY GegATT b) dcd cgaER

C) goFelHl HT HEAT d)  WAY] HEdl

In the modern long-form of periodic table,
the horizontal rows and vertical columns are

known as and respectively:
a) groups, periods b) periods, groups

c) rows, columns d) columns, rows
ITad ARON & Iryfas i w7 A, dfoer afFaat
3 FeateR Tt A FAC: Eliy

F T H &7 ST T

10.

11.

a) WHE, A& b) 3ad , WE

c) ufgaar, &H d) Tdw, 9iFaar

The period’s number corresponds to the
highest

a) Azimuthal quantum number
b) Spin quantum number

c) Magnetic quantum number
d) Principal quantum number
HGdH &I Ieaad

a) 3RNHYS FdicH HEaT

b) U= FalcH TE&AT

) Tehd FdicH HEAT

d) YHY FAICH HE

¥ Aa @ ¥

Which of the following period is the shortest
one?

a) 1 by 3
c) 2 d 4
frafaf@a & ¥ s & sraduew 81 §2
a) 1 by 3
c) 2 d) 4

What is the name of 109th element as per
the nomenclature?

a) Unnilennium b)  Unnilunium

¢) Ununnillium d) Ununennium
ATHAFIOT & AN 1098 ded T AT A g2
a) Unnilennium b)  Unnilunium

¢) Ununnillium d) Ununennium
What is the symbol of element Unnilquadium?
a) Unl b) Ung

c) Uns d) Ubn
Unnilquadium ded &1 i Fa1 87

a) Unl b) Ung

c) Uns d) Ubn

What is the atomic number of element
unniloctium?

a) 106 b) 118

c) 108 d 116

dcd unniloctium T TRHATI] HEAT FIAT g2

a) 106 b) 118

c) 108 d) 116

The electrons distribution in the atomic

orbitals is called as:
a) Electronic order

b) Electronic distribution
c) Electronic filing
d) Electronic configuration



