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PERIODIC TABLE AND
VARIATION IN ATOMIC
PROPERTIES

15.1 INTRODUCTION

We all have seen different heaps of onions & potatoes in a vegetable shop. Imagine, they
are lying mixed and you want to buy 1kg of onions. What will happen? You will have to
wait for long to sort that and then weigh them

When you posscss a variety of material substances, you have to keep them classified for
an easy access and quick use. You cannot afford to mix clothes with eatables, cosmetics or
books. Classification assures you that your eatbles are in the kitchen, books on the study
table or rack and your cosmetics are on the dressing table. Shopkeepers, business houses,
storekeepers, administrators, managers, information technology experts and scientists etc.
have to keep their materials duly classified.

Chemists faced a similar problem when they were to handle a large number of elements.
The study of their physical and chemical properties and kecping a systematic record of this
had been a great challenge to chemists; Classification of clements makes their study easy.

Grouping of elements with similarity of properties and their systematic study was finally

made easy with the discovery of periodic law and its applications which are discussed in
this lesson.

15.2 OBJECTIVES

After reading this lesson, you wiil be abie to

s recognise the need for ciassification of elements.
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e recall the earlier attempts on classification of elements
e  define modem periodic law

¢  Co-relate the sequence of arrangements of elements in the periodic table with the
electronic configuration of the elements

®  recall the designations of the groups (1-18) in the periodic table
s locate the classification of elements into s-, p-, d-, and - blocks of the periodic table.
e explain the basis of periodic variation of ’

~ (a) atomic size (b) ionic size

(c) ionization energy (d) electron affinity within a group or a period.
15.3 EARLY ATTEMPTS

Attempts were made to classify élements ever since the discovery of metals or may be even
earlier. Some grouped metals separately from non-metals and some applied formulation of
arithmetics to the known atopmic weights of certain elements. JW. Doberciner i 1817
discovered that when closely related elements are grouped in a set of thre, theatomic
weight of the middle element had an atomic weight almost the arithmetical mean of the
other two elements in that group. e.g., -

Element ' Lithium Sodivm Potassium
Atomic weight 694 C 2299 39.10
mean atomic weight _ 23.02 ——

He called such a group of three elements a Triad. He could group only a few elements due
to lack of knowledge of correct atomic weights of the elements at that time.

In 1863, J.AR. Newlands, developed a system of classification of clements and entitled it
Law of Octaves. He arranged the elements-is such a way that every cighth element had
similar properties, like the notes of music. The law could not apply to a large number of

- known elements. However, the law indicated very clearly the recurrence of similar

properties among the arranged elements. Thus the periodicity was visualised for the first
time in a meaningful way.

' Periodicity: Re-occurrence of properﬁw after regular intervéls.

More significant results were obtained when Lother Meyer’s work reflecting the periodicity
was found to based on physical properties of the elements. He clearly showed that certain
properties showed a periodic function. '

154 MENDELEEV’S PERIODIC TABLE ,

In 1869, Mendellev’s first research work on classification of the elements got published
under the title “The Relation of the Properties to the Atomic Weights of the Elements™, The
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table showing the arrangement of elements stressed the fact that periodicity is a certainity
and that the vacant spaces in the table will be filled when the correct atomic weights of the

elements are known or when the clement of that particular atomic weight is discovered.

8. Nos.| Group 1 Group I Group I Group IV Group V Oroup VI | Group VI Group VII
1 H=*=1
2 Li=7 Be=94 B=il C=12 N =14 Q=16 F=19
3 Na=123 Mg=24 Al=273 Si=28 P=3i §=32 C1=3535
4 K=3%9 ] Ca=40 =4 Ti=48 V=11 Cr=35 Mn =33 Fe = 56, Co= 39
Ni=59,Cu=63
5 Cu =63 Zn =65 Ga=6% Ge=T CAx=T3 - Be=T8 Br = 80
3 Fb =85 Sr~=87 Y=88 Zr = 90 Nb =94 Mo = 96 -=100 Ru = 194, Rh = 104
_ . Pd = 106, Ag =« 108
7 Ag= 108 Cd=112 In= i3 Sn=118 Sb=122 Te=125] 1=127
- Cs =131 Ba =137 Di=138 Ce = |40 -
9 - -
10 Br= 178 La =180 Ta=182 W= ]84 Os = 195, In = 197
_ : . Pt= 198, Au =199
11 Au = 159 Hg = 200 Th = 344 Pb = 207 Bi = 208
12 . Th =231 U= 240

#Table 15.1 Mendeleev's Table of 1871

The extent of knowledge regarding the chemical properties of the clements and his insight
into the system of periodicty possessed by the elements under certain arrangement have no
parallel in the history of chemistry. This work layed strong foundation for the existence of
fundamental principles of the periodic law. One of his most important conclusions include
that the elements if arranged according to their atomic weights, exhibit an evident

' systematic reoccurence of properties (periodicity of properties) and cven the properties of
some elements were listed much before their discovery. Mendeleev’s periodic table (table
15.1) was quite useful till the discovery of atomic number. There existed certain inherent
defects which opposed the system. .

15.5 MODERN APPROACH

Mosely in 1913 showed that the properties of the elements are periodic function of their
atomic numbers. He arranged all the elements according to the increasing atomic number.

MODERN PERIODIC LAW: The properties of .the elements are periodic
function of their atomic numbers.

Atomic number itself was discovered in 1913 by a team lead by Moscly. Table based on
atomic number is term as Modern Periodic Table - ,

15.6 LONG FORM OF PERIODIC TABLE

The arrangement of elements in the long form of periodic table is a perfect matching of

electronic configuration of the elements on one hand and physical and chemical properties

of the elments on the other. Some important considerations of the modern atomic structure
“applied to the classification are discussed below :

* Many of the symbol are not in use now.
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@) Analmniooseselec&onsﬁunorgaimelecﬁonsinthemtenmstorbitofanaﬁm
duﬁngachmnicalreac_tion. :

(i) The sharing of an electron or electrons by an atom with other atom or stoms is
largely wrough the outer most orbit. Thus the electrons in the outermost orbit of an
atom largely determine the chemical properties of the elements.

We may therefore conclude that the elements possessing identical outer electronic
configuration should possess similar plysical and chemical properties and therefore they
shouldbeplacedtogethcrforanensyandsystanaﬁcsmdy. ‘

Keepinghnﬁndthcmsoninggivmabow,aﬂﬂmhmwuelmemSwhenmgedma
table according to their increasing atomic mumber, the properties of the elements show
peniodic function (reappear at definite intervals). The table so developed is given as 15.2

157 STRUCTURAL FEATURES OF THE LONG FORM OF
PERIODIC TABLE

()} In this table there are 18 vertical columns called groups. They are numbered from 1
to 18. Every group has a unique configuration.

(i) There are seven rows of boxes filled with elements, These rows are called PERIODS
Thus the periodic table has seven periods, numbered from 110 7.

(i) There are a total of 110 elements known. OFf all the elements known 90 are naturally
occurring and others are made through nuclear transformations or are synthesised
artificially, Either way they are Manmade Elements, but you will find the term
specifically applied to transuranic elements only (clements listed after uranium)

(iv) First period consists of only two elements {very short period). Second and third

periods consists of only eight elements each (short periods). Fourth and Fifth period
consists of 18 clements each (long periods). Sixth period consists of 32 elements.
(long period). Seventh period yet incomplete and more and more elements are likely
to be added as the scientific research advances.

(v) There are also nick names given to the groups or a cluster of groups on the basis of
the similarity of their properties, e.g., transition metals.
Group 1 clements except hydrogen, are call ALKALI METALS
Group 2 elements are called ALKALINE EARTH METALS.
Group 3 to 12 clements are called Transition metals.
Group 16 elements are called oxygen and Sulphur (CHALCOGENS)
Group 17 elements are called Halogens
Group 18 elements are callpd NOBLE GAS_ES, (Inert Gases)

Apart from what has been said above elements with atomic numbers S8 to 71 are called

LANTHANIDES or INNER TRANSITION ELEMENTS — First series. Elements from
atomic numbers 90 to 103 are called ACTINIDES or INNER TRANSITION ELEMENTS
— Second series. All elements except transition or inner transition elements are also

collectively called MAIN GROUP ELEMENTS.
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15.8 POSITION OF METALS, NON-METALS AND METALLOIDS

Inordcrmlomnhcposiﬁmofnmls,nmwandmetallcidsinthepexiodictable,
you may draw a diagonal line joining the element Boron (At no. 5) with that of tellurium -
(At no. 52) and passing through silicon and arsenic. Now we are in a position to make
statements in the following manner, '

()) The elements that are above the diagonal line and to the right are non-metals (except
selenium which shows slightly metailic character also.) The non-metallic character is
more marked the farther an element is from the diagonal fine and up.

(ii) The elements that are below the diagonal line and to the left are metals, The metallic

character is more marked the farther an element is from the diagonal line and down.
All lanthanides and actinides are metals (Hydrogen is a non-metal and is an

exception) '
(iii) The clements that fall under the diagonal line are metalloids and possess the

characteristics of metals as well as non-metals. In addition. Germanium, Antimony
and Sclenium-also the characteristics of metalloids.

INTEXT QUESTIONS: 15.1

1 Classify the elements of group 14, 15 and 16 into metals, non-metals and metalloids.
2.  Compare the metallic character of Aluminium and Potassium.

3. Name the group number for the following type & elements
() Alkaline earth metals | '
(i) Alkali metals '
(iii) Transition metals
(iv) Halogens
(v} Noble gases.

4.  Name five man made elements.

R R

15.9 CATEGORISATION OF ELEMENTS INTO ‘s’, ‘p’, ‘d’, and ‘f’
BLOCKS. :

Grouping of clements in the periodic table can be done in another systematic way, which is
more related to their clectronic configuration. Under this categorisation, the location of the
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differentiating electron (the last electron) is most important, If for example, the electron -
has gone to ‘s” sub-shell, may be s' or &, thcelumtsmﬂﬁﬂm‘s’blockaudlfﬂwlast'
electron goes to ‘p’ sub-shell, then the element will belong to ‘p’ block. Similarly if the
differenciating - electron enters in the ‘d’ sub-shell, ofanatom,ihmthcelements
comprising all such atoms will belong to ‘d” block.

There are minor exceptions at Mn and Zn configurations. You will study more about the
reasonsforsuchcxcephmsmoﬂnrch&pters

'[hegroupmgofclenmnsexplmnedabovcmberdatedmthetypeofelmmdiscussed
carlier:

() s-block elements ; All alkali metals, alkaline carth metals & hydrogen
(i) p-block elements : All elements of group no. 13 to group no. 18.

(iii) d-block elements : All elements from group no .3 to groap no. 12exceptl.anthamdes
and Actinides.

(iv) f-block clements : Lanthanides (at. no. 58 to 71) and Actinide$ (at. no. 90 to 103)
This is shown in Tables 15.3 a and 15.3b on page 7 of this Unit.

15.10 PERIODICITY IN ATOMIC PROPERTIES

The term periodicity is used to indicate that some characteristic. propetties reappear in the
periodic table after moving definite intervals, again and again, however with a varying
magnitude. Thus afier starting from a certain point on the periodic table, we are almost
certain that the movement in a particular direction will show steady increase or decrease of
a said property. For example, on moving from left to right in a period we are likely to sce
decrease in the size of an atom. The maxima and minima in a property will be visible
through the graphicrepresentations of the property (fig: 15.1)

as __ _ g | on
OJcH 2 & %0%0
2 . BT L40 L35
0.60. a3l @ @
oxC 2 29%
| r N?-"‘o 32" 1.43“('_!:;_1.17 130 C"‘Q @
ags a6y aso

@ @ @I.H e
L#BOLIQLT Q 12 QR 117 169

£ Cu" ™ Ga™' Ge its I9s

@ru . gg:. .62 . . 1(3? g)@@

Fig. 15.1: The Compbell periodic éable showing stomic and jonic sixes.
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Some structural features, like size of an atom is closely linked to the case with which the
most loosely bound electron can be completely removed away from an atom. This ease will
determine the chemical reactivity of the element also. Thus we see than the structural
feature, the physical property and the chemical behaviour are closely related.

The periodic variation will acquaint us with the trends of variation and we shall thus form
our opinion on their properties. We shall now discuss in some more detail the variation of
atomic size, ionic size ionizatior energy, electron affinity and melting points of elements in
the periodic table,

15.11 ATOMIC SIZE

A glance at Fig, IS.lgimanideaabmnﬂxevariaﬁoninsizeofanatomaswemovein
ﬂw'periodictable.Thesizeofanatomisvisualimdﬁomﬂwradiusofﬂwatom,whichis
supposed to be spherical.

In homonuclear molecules the distance from the centre of one nucleus to the centre of

another nucleus gives the bond length and half of this bond length is atomic radius. (Fig

15.2) The first member of each period is the largest in size. Thus we can say that the e
group 1 atoms are the largest in their respective horizontal rows. Similarly, atoms of

group 2 elements are large but are definitely smaller than the corresponding atoms of

group 1. This is due to the reason that the extra charge on the nucleus draws the electrons Atomic radius = ¥ AA=r
inward resulting in smaller size for the atoms under reference. This trend of decrease in '
size of atoms, as we move from left to right continues. An example is shown in fig. 15.3. Fig. 152

Howevertheremaybemeexnepﬁmsbutmenﬂwrewillbcoﬂwmtoexpiam
them,

Fig. 15.3: From left to right, size of atoms decrease in the P.T.

In going down the group of elements (in any particular column) the atomic size increases
at cach step:

This increase may be explained in terms of a new electron shell being added, when we pass
from one clement to another in a group.
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15.12 IONIC SIZE

An ion is formed when an atom undergoes loss or gain of electrons.

Mg ——— Mg +e {cation formation)
M@+e —— M (g) {anion formation)

A cation is always smaller than its atom and an anion is always bigger than its
| atom.e.g., Na+ is smaller than Na, CI" is bigger than CI,

A cation is formed when an atom looses the most loosely bound electron from its
outermost arbit. The atom acquires a positive charge and becomes an ion (a cation). A
cation is smaller than its atom. On the removal of an, electron, the positive charge of the
nucleus acts on lesser number of electrons than in the neutral atom and thus greater pull is
exerted by the nucleus, resulting in a smaller size of the cation.

An anion is bigger than its atomn because on receipt of an electron in the outermost orbit
the number of negative charges increase and it outweighs the positive charges. Thus the
hold of the nucleus on the shells decrease resulting in an increase in the size of the anion,

LT

INTEXT QUESTION 15.2

Refer the periodic table (Table 15.2) and answer the following:-
(i} Name two ‘s’ block elements, one of which should be a non-metal.

................................................................................................................................

................................................................................................................................

A T T T T L T T F T T T O T T T T T T

15.13 TONIZATION ENERGY

Tonization encrgy is the encrgy required to remove the most losely bound electron from an
isolated atom in the gaseous state for one mole of the substance. It is expressed in
kJ mol™ (kilojoules per mole).

As we move from left to right in the periodic table, there is a nearly regular increase in the
magnitude of the ionization energy of elements.

Similarly, on moving down a group the magnitude of the ionization energy indicates a
regular decline. The ionization energy of the first member of any (group on the top) is the
highest within that group and the ionization energy of the last member in the same group is
the least. This is shown an table 15.4




lonization energy (k’moi™)
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Group 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 H He
. . | ]
1311 2372
2 Li Be ' B C N O ¥ Ne
. * . . . . o ] ®
520 899 _ 801 1086 1403 1410 1681 2081
3 Na Mg Al 8i P S Cl Ar
» . ° . L] ® ® L]
496 737 577 78 1012 999 1255 1521
4 K Ca Sc Ti vV Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
- . [ . . [ . L] - - ] [ ) . - L ] . ® ®
419 590 631 656 650 652 n7 762 158 736 745 906 5T9  T60 947 941 1142 1351
5 Rb Sr Y Zr Nt Mo T Ru Rn Pd Ag Cd In Sn Sh T I Xe
L] - [ ) [ [ - . . . ) )] . - L 2 [ ] ® ®
403 549 616 614 664 685 703 TI1 720 804 731 876 558 708 834 8£69 1191 1 170
6 Cs Ba la Hf Ta w Re Os T Pt Au Hg T Pb Bi Po At Rn
. . . . . . . . . . . ) ™ . . . ® ®
376 503 541 760 760 770 759 8B40 900 870 BR9 1007 589 715 703 813 912 1037 _
7 Fr Ra Ae '

Table 15.4: FIRST IONIZATION ENERGIES OF THE ELEMENTS (in kJ mot)
The variation in the magnitude of ionization energy of elements in the pe todic table is
mainly dependent on the following factors:
(a) The size of the atom
(b) The magnitude of the nuclear charge on the atom,
(c) The extent of screening
(d) The type of electron involved (s, p, d, or £)

These factors taken together contribute largely to decide the extent of the force of attraction
between the nucleus and the electrons around it. The resultant of these factors thus
determine the magnitude of ionization energy of any element. You can see the variation in
the magnitade of the ionization energy of elements with atomic number in the Fig 15.4

He
2500+

g

2

- Kr

Xe
Hs Rn

:

Cd

Al Ga In T

5004 1
Na K Rb Cs

0 0 20 30 4 0 e 70

Fig. 15.4: Variation of ionization energy of elements. Atomic number
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Ionization energy is the cnergy required to remove the most loosely bound
electron from an atom in the gascous state for one mole of the substance.
It is an absolute value and can be determined experimentally.

15.14 ELECTRON AFFINITY

Every atom, in general, has the tendency to gain or loose ¢lectrons in order io acquire as
noble gas configuration. The atoms which have five, six or seven electrons in their
outermost orbit show tendency to accept electrons andachieve the nearest noble gas

configuration. Halogens, for example, have seven electrons in their outermost orbit. Thus
they show a tendency to accept one more electron and achieve the nearest noble gas
configuration. The energy change (AE) for this process is called electron affinity of that
atom.:

X (g te

where X represents an atom. Electron affinity can be position or negative. We can
represent any element for this energy change.

—+ X (g).

Cl+e — CI™ (g): AE= - 349 kJ mol™
1 mol 1 mol

The electron affinity increases in negative value as we move from left 1o right in a period.
This is because it is easier to add an electron to a smaller atom since the added electron
would be closer to the positively charged nucleus. The negative value shows the release of
energy and hence tendency to greater stabilization. Halogens release maximum cnergy
when they accept an electron. On the other hand, metals do not accept electrons and show
a high positive value for AE.

Electron affinities decrease in negative values, as we go down the group showing that the
positive character of the atoms increase on the same trend. This is because the size of the
atom increase as we go down the group and the electron added goes the higher shells.
Electron affinity values for some elements are shown in table 15.5, alongwith their position
in the periodic table

< GROUPS 4
PERIOD 1 2 13 14 15 16 17 i8
1 H He
-73 0}
2 Li Be B C N 8 F Ne
-596 () - 267 -154 -7 ~ 111 -328 O
3 Na Cl Ar
-53 -349 ()
4 K Br Kr
- 48 . ~325  (0)
5 Rb I e
—~ 47 -295 (D
6 Rn

)]
Table 15.5: Electron affinities in kJ mol*
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Electron Affinity is the energy released or absorbed for one mole of
neutral atoms in a gaseous state when electron in accepted by each atom.

15.15. ELECTRONEGATIVITY

It is an indicator of the extent of attraction by which electrons of the bond pair are
attracted in a diatomic molecule. The value of electronegativity is assigned arbitrarily to
one atom such as hydrogen. Then the value of electronegativity is assigned 10 all other
atoms with respect to hydrogen. On such scale is the Pauling Scale of electronegativity
(Table 15.6)

Electroncgativity is defined as a measure of the ability of an atom to
attract the electron pair in a co-valent bond to it self.

In a homonuclear diatomic molecule such as hydrogen (H,) or Fluorine (F,), the electron
pair of the co-valent bond in cach molecule experiences equal attraction by each atom.
Thus none of the two atoms are able to shift the bond pair of electrons to it self, However
in a hetronuclear diatomic molecule, the bond pair electrons get shifted towards the atom
which is more electronegative than the other. For example, in HF or HCI the bond pair of
electrons are not shared equally but the more electronegative atom is able to shift the bond
pair towards itself, resulting in the polarization of the molecule.

A large difference between clectronegativities of the two atoms indicate highly ionic
character(ion pair).For example Cs'F-. On the other hand, zero difference in the
electronegativitics between the two atoms indicate that the percentage ionic character is
zero therefore the molecule is purly covalent e.g H,, CL N, etc. These molecules are non-

polar.

Li Be B C N 0 -F
1.0 1.5 20 2.5 30 33 40
Na Mg Al Si P b Ci
0.9 1.2 1.5 1.8 2.1 23 30
K Ca Se Ge As Se Br
0.8 1.0 1.3 1.8 240 24 28
Rb | Sr Y Sn Sb Te I
0.8 1.0 1.3 1.7 1.8 21 25
Cs Ba ‘
. 0.7 0.9

Table : 15.6: Electronegatives of elements on Pauling scale.

The most electronegative clements have been placed on the farthest right hand, upper
comer (noble gases are not included). The value of electronegativity decreases as we go
down in any group or move in & period towards left. Thus fluorine is the most
clectronegative and caesium is the least electronegative element. (We have not considered
Francium, being radicactive.)
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INTEXT QUESTIONS 15.3

1

How much energy is required (in kJ) to ionise all the atoms in 23g of sodium atoms
(I E of Na is = 496 kJ mol™).

................................................................................................................................

2 Which species, in each pair is expected to have higher ionisation energy.

® Li ,Na i) N, P
(i) ,Ca, Mg (i) AL . Si
) Gl Ar (vi) Arand K

(vi) ;AL ,C

................................................................................................................................

................................................................................................................................

Arrange the following elements into different categorics on the basis of their outer
orbit configuration and then put them in Vertically arranged boxes. All elements in a
particular vertical column should have similar outer orbit configuration. (Atomic

-numbers are given with hypothetical symbol X )

Ko 1Ko 1Ko 1Ko Ko 3 Xy X, XK (X o X

15.16 WHAT YOU HAVE LEARNT

The classification of elements make their study systematic.

The arrangement of elements in the long form of the periodic table depends on their
electronic configuration.

All the known elements are arranged in 18 groups in the long form'ofpcriodic table.
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e  There are seven horizontal rows (periods) in the long from of the periodic table.

e  Elements of groups 1 and 2 are known as alkali metals and alkaline earth metals
respectively.

. Elements of groups 17 and 18 an known as halogens and noble gases respectively.

e s, p, dand f are the four blocks in the periodic table classified on the basis of their
orbit most electron residing in s, p, 4, or £ sub-shell.

e The properties of the elements are the periodic function of their atomic number.

o The clements can be classified into metals, non-metals and metalioids on the basxs of
their proprieties and their position in the periodic table.

e The atomic size, ionic size,  ionization energy, electron affinity and electronegativity
show regular trends aldng a group and a period,

15.17 TERMINAL EXERCISE

1. Define modemn periodic law.
2. Refer the periodic table given in Table 15.2 and answer the following questions.
(i) The elements placed in group number 18 are called

(ii) Alkali and alkaline earth metals arc collectively called cereriresanensnenniDiOCK
metals.

(iti) The general configuration for halogens is....................
(iv) Name a p-block element which is a gas other than a noble gas or a halogen.
(v} Name the groups that comprise the °s' block of elements.

(vi) Element number 118 has not yet becn established, to which block, will it belong
t? ‘

(vii) How many clements should be there in total if all the 7s, 7p, 6d and 5f, blocks
have to be full.? :

3. Describe the variation of Electron Affinity and lonization Energy in the periodic
- table.

4. Define the following;
(a) Elcctron affinity (b) Ionization energy
{¢) Ionic radius (d) Electronegativity.




288: : Chemistry

v

CHECK YOURE ANSWERS

INTEXT QUESTIONS 15.1

1. Metals Non metals Metalloids
Sn, Pb C ' Si, Ge.
Sb, Bi NP As,
Te, Po, 0,8 Se, _

2. Potassium is more met-allic than aluminium.
3. 2 {ii) 1 @i)3twi2 (iv) 17 ) Ié
4. Np, Lw, No, Kw, Ha.

INTEXT QUESTIONS 15.2

{I) Lithium and calcium
(ii) Chlorine
(i) Oxygen.

INTEXT QUESTIONS 15.3

1. 496 k¥ mol®
2. (@)L (i) Mg (iii) N
Gv)  Si (V) GAr (vi) ,.C

3.

¢ .

l?X IPX

35lX 3X

Sixl- ﬁ'.'x

BSX 55




Periodic Table and Variation in Atomic Properties : : 259

TERMINAL EXERCISE

1  When clements are arranged according to their increasing atomic number, the
properties of the elements show periodic function.

2. (i) Imert gases
(ii) ‘s block elements
(iii) ns®np’
(iv) Oxygen/nitrogen
(v) Alkali metals and Alkaline earth metals.
(vi) p-block
(vii) 118
3.  Electron affinity increases as we move to the right and up in the periodic table

lonization Energy becomes lesser as we move to the left and down but increases as
we move to the right and up in the periodic table.

4,  See text.
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