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Periodic Table and
Periodicity of Properties

[ mickmark (v) the correct answer:

01. He propased the classification of Triads in which several groups of three elements
classified based on atomic masses.
{a) Dobereiner {b) Mewland fc) Mendeleey (d) Moseley

02. In the classification of Triads central element had an atomic mass average of the other:
{a) five elements {b) four elements {c} three elements (d) two elements

03. In 1864 British chemist Newland put forward the:

{a) classification of Triads {b) Law of Octaves

fe) 8 columns and rows arrangement fd) 9 columns and groups arrangement
04. It is order of increasing atomic masses,

fa) classification of Triads fb) Law of Octaves

fc) 8 columns and rows arrangement {d) 9 columns and groups arrangement

05. According to him the eighth element has similar properties as the first element in a group
of eight elements.
fa) Dobereiner (b) Moseley {c) MNewland {d) Mendeleev
06. In 1869, he published eight vertical columns (groups) and horizontal rows (periods) on the
basis of physical and chemical properties of elements.,
{a) Dobereiner {b) Hewland fc} Mendelecy (d) Moseley
07. In 1869, this German scientist published a periodic table in which 56 elements were
- P arranged in 9 vertical columns or groups based on atomic masses.

fa) Lother Meyer (b} Mendelecy fc} Mewland - (d) Moseley

-08. His periodic table was the first attempt to arrange the elements.
fa) Dobereiner (b} Moseley {c) Mewland {d) Mendeleev
Based on periodic Law a periodic table developed in which vertical columns are called:
{a) periods {b) groups {c) triads {d} classes

10." In periodic table, horizontal lines are called:
{a) periods (b} groups fc) triads (d) classes

11.  In 1869, he proposed a periodic law based on physical ond chemical properties empirically.
{a) Dcbereiner (b} Newland fc) Mendeleay {d) Maseley

12.  Periodic law states that “The properties of the elements are a periodic function of their:
fa) atomic nunber (b) atemic radius fc) atomic charge (d) atomic weight

13. It is @ fundamental property becouse it increases regularly from element to element and
is fixed for every element.
{a) atomic number (b} atomic radius fe) atomic charge (d) atomic weight
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B Chapter-3 E Periodic Table and Periodicity of Properties \_.
In the periodic table, the atomic number increases from:
{a) right to left (b) left to right {c) toptobottom  (d) bottom to top
In 1913, he discovered that Atomic number is the basic property of an atom.

fa} Dobereiner (b) Moseley fc} HNewland {d) Mendeleev
He proposed a modern periodic law.

{a) Dobereiner (b) MNewland fc) Mendeleev (d) Moseley
The long form of periodic table composed with:

{a) 9 rows & 8 columns {b) B rows &9 columns

(¢} 7 rowsand 8 columns {d) B8 rows and 7 columns

There are seven horizontal lines in periodic table known as:

{a) periods {b) groups {c} triads {d) classes

The first period is the shortest period which contains only:

{a) one elements (b} two elements {c} three elements (d) four elements
The second and the third periods contain:

{a} 2 elements (b) B elements fc) 14 elements {d) 32 elements
These periods contain 18 elements.

(@) Theo" &7" (b) Thes" & 6" (c) The4"and5" (d) The2™ & 3"

The &th period contains: ; :

fa} 2 elements (b) 8 elements- {c) 14 elements {d) 32 elements

The 14 elements in the bottom of the éth period are hamed as:

{a) Lanthanides (b) Actinides fc} Alkali metals (d) Transition elements

it is the (ongest period of the periodic table.

(a) 4" (b) 5" (c) 6" _ @ 7"

This period is consider as incomplete.

(a) 4" () 5" () 6" (d) 7°

The 7th period contains a group of 14 elements known as:

fa) Lanthanides (b} Actinides {c) Alkali metals {d) Transition elements
. All the periods except the first period start with a/an: .

(a) alkali metal (b) transition element{e) noble gas {d) Actinide

All the periods except the first-period end at alan: 5,

{a) alkali metal (b} transition elementfc) noble gas (d) Actinide

There are eight vertical columns in periodic tabie known as:

(a) periods (b} eroups {c) triads (d) classes

In periodic table, the sub groups are divided on the basis of their:
(a) atomic masses (b} atomic numbers (¢} similar properties (d) Mone of these
The elements of subgroup B are called:;

{a) Lanthanides (b) Actinides {c) Alkali metals (d) Transition elements
The group number indicates total number of electrons in:

{a) an atom of the element {b) valence shell of the element

{c} anucleus of the element {d) the first shell of the element

The elements of group | A are called:

(a) alkali metals ' {b) alkaline earth metals

({c) nable gases {d) transition elements

Their valence shell contains one electron.

{a) Group | A {b) Groupll A {c) Group Ill A {d) Group IV A
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!:35. } The elements of group Il A are called:

(@) alkali metals (b) alkaline earth metals

{c) noble gases (d) transition elements
[ 36.} Their valence shell contains two electrons.

{a) Group A (b} Group Il A {c}) Group Il A fd} Group IV A
(37 ] This is also called the carbon family.

{a) Group | A {b) Group Il A () Group Il A (d) Group IV A
@ in their valence shell, the oxygen family has:
) {a) & electrons (b} 5 electrons {c) 4 electrons (d) 3 electrons
(39.] All of the elements of this group exist in allotropic forms.

(@) VA (b) VA (c) VIA (d) VIA
‘*4_3_] The group or inert or noble gases are:

fa) Yins (b) Vil A {c) VIIA fd) VB

fa) 1BtoVIllB (b) 1AtoVilA (c) NWBtaVIB (d) Nl AtaVilA

| 41. | These are the groups of transition metalis.
(42.7 The periodic table has been divided into:

" {a) sixblocks (b) five blocks {c) four blocks (d) three blocks
(43.) They are colorless, unreactive and diamagnetic gases.
"~ (a) Transition elements (b) Noble gases
{c) Lanthanides ' i ‘(d) Actinides
(44.) They are placed in zero group.
fa) alkali metals : {b) alkaline earth metals
(c) transition elements {d} noble gases
(45.] The elements of group IA and lIA are: ’ : p
{a) s block elements (b) p block elements (c) d block elements (d) f block elements
[ 46.) Elements of this group/ these groups are p block elements.
{a) A to VIl (b) zerogroup - f{c) Both‘a’&‘b’  (d) None of these
| 47.] d-block elements are also called: . B
fa) transition elements - {b) outer transition elements
fe) inner transition elements {d) noble gases
"48.) d-block elements consist of: - : W
{a) six series {b) five series () four series {d) three series
[ 49.] f-block elements are also called:
- {a) transition elements (b) outer transition elements
{c) inner transition elements (d) noble gases

E They exhibit electronic configuration nszfrr“,ln'ff, in="}"".
{a) f-block elements (b) d-block elements () p-block elements (d) s-block elements
_f*_‘j f-block elements consist of:
{a) five series {b) four series {c) three series {d) two series
! .ﬁJJ Half of this distance is considered to be the radius of the atom. It is measured in:
(a) centimeters (cm) (b) Angstrom unit (A) (c) decimeters (dcm) (d) None of these
! TA=:
(a) 10'em (b) 10" cm (e) 107 em (d) 10" em
" 54. | In the periodic table, that atomic radius increases from:
{a) left to right (b) right to left {c) top to bottom  (d) bottom to top

i —————
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4  Chapter-3 | Periodic Table and Periadicity of PI'WHH \
As the atomic number increases j'r.'am left to right, the atomic radius:

{a) decreases (b) increases

(c} remains the same (d) does not follow any rule

The ionization energy is the amount of energy required to:

{a) add an electron in the outermost shell of a gaseous atom

{b) remove an electron from a gaseous state

{c) toreduce the shielding effect

{d) All of these
The ionization energy is measured in:
{a) joule/kg (b) joule/gram (c) mole/kg (d} joule/mole

The ionization energy depends upon atomic size and nuclear charge

{a) atomic size {b) nuclear charge (c) Both'a’ & ‘D’ (d) Hone of these
The higher ionization energy means:

{a) removal of an electron is more difficult {b) removal of an electron is easier

(c) adding of an electron is more difficult (d) adding of an electron is easier

If we move from left to right in periods the value of lonization energy:

(a) decreases (b) increases

(c) Femains the same . {d) does not follow any rule

As wm mmm fonization energy decreases from:

{a) left to right {b)’ riaht toleft ~ (c) toptobottom (d) bottom to top
The electron affinity is the amount of energy released when:

{a) an electron is removed from the outermost shell of a gaseous atom

(b) an electron is added to the outermost shell of a gaseous amm

(c) shielding effect is reduced i

{d) shielding effect is increased

Electron affinity means tendency to accept electron to form: e -

{a) molecule (b) radical fc) cation (d) ani'idn:'

In a period electron affinity increases from: e

{a) left to right {b) right to left {c) top tobottom  (d) boltom to top
In a group electron affinity values decrease from: " am A

(a) left to right {b) right to left {c} toptobottom  {d) bottom to top
As the size of iodine is bigger than bromine its electron affinity is:

{a) more than bromine i {b) less than bromine

{c) equal to bromine {d) zero

The ability of an atom to attract the shared pair of electrons towards itself in a
molecule is called: '

(a) ionization potential (b) electron affinity

{c) shielding effect {d) electronegativity

In period, electronegativity increases from:

{a) left to right {b) right to left {c} top to bottom . (d) bottom to top
Lanthanides and Actinides are the elements of block:

(a) s (b) p {c) d (d f
The repetition of properties after regular intervals is called:
(a) grouping {b) perioding {c) periodicity {d) Mdne of them
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[ 2

' 71, The elements of sub group A are cailed:
{a) transition elements
fc) lanthanides

(2.

Chapter-3

(b} representative elements

{d) actinides

In periodic table, the shielding effect increases:

periodic Table and Periodicity of Properties  \

(a) down the group (b) down the period (c) left tothe group (d) down to the group

Ep————————————

— e ar

e

lor| fa) |11 | f¢) |20 (¢ |30 ]| fd) | 42| fa) gs:i m 61.| fc) | 71| (b)
o2.| (¢) |12.| (@) | 22| (d) |32 | (o) | 42.| r::fszgrm]s:, (b) | 72.| fa)
03.| (b) (13| (a) |23 | fa) {33 | fa) | 43. (B) |53, (c) | 63.! (d] I
|04 (b) |14 (b) | 24.| (c) | 34| fo) ﬂ.“’:ﬂgﬂlfﬂ}ﬂ fe) |
05| fc) {15 | (b} |25 | (d) |35 | (b) |45 fa) |55 | (a) | 65 (c) | ;
o6.| ) |16 | (d) |26 (o) |36.| (b) | 6. () | 56.| (o) | 66| (B) |
| lor| ta) |17.| 0 |27.| @ |37.| @ 47| &) | 57| @ |67.] ta) |
\ loa| fd) |18 | (a) |28 | () |38 | fa) #.{fdrism r:.t|ﬁ& (a) | |
| |os.| o) |u. (6) | 29.| (b) aﬂ fc) | 49.} fc) | ssL| fa)} | /. '
ol @ |20.] ) 30| 0 |40 @ |50} (@) 60! mlele| |

Al B —
f

Write a note on Dobereiner’s rule of triads. . J

Dobereiner’s Classification - Introduction: The per‘indlc table of elements
which we see now is the product of thousands of years of struggle of scientists |I
to understand the complexity of the existence of elements in this world. When
a large number of elements discovered, scientists decided to arrange the |
elements in a certain order.
First of all German chemist, Dobereiner proposed a classification of Triads in 1
which several groups of three elements classified based on atomic masses. )
Law (or Rule) of Triads: In this Triad central element had an atomic mass average of the
other two elements. : .

Example: Calcium (40), Strontium (88) and barium (137) is a triad. In that triad atomic mass
of strantium fs the average of atomic masses of calcium and barium.

[__ELEMENTS | ATOMICMASS | ARITHMATIC MEAN
Lithium - s
Traids Sodium 29 +23 = g
_ Potassum 39
Chlarine 355
Traids bromine 80 35.5 ;12\3_5 -~
— 126.5 -
Calcium 4.3 ety
Traids Strontium a7 3?2 u-"—'ﬁﬂ
Barium 137

Write a note on Newland's c.*auiﬁcurmn nf e!lmmts or Newland's I‘uw aj' the octave. j
Ans: Newland's Classification of Elements: In 1864 British chemist Newland put forward the Law of
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Octaves in order of increasing atomic masses. -
Law (or Rule) of Octave: According to him, the eighth element has similar |

properties as the first element in a group of eight elements. 1 P

Example: - :
Mewlands Classification octaves .
. Li=7 Be=94 B=11 C=12 N=14 0O=16 F=19 "

Na=323 Mg=24 Al=27.3 S5i=28 P=22 51-355

In the above arrangement Li and Ma, Be and Mg, B and Al, € and 5i, M and P, O and 5, F and Cl
shiows the same chemical prop-ertles >

State Mendeleev periodic law.

Ans: HMLJ_&MM In 1869 Mendeleev published eight vertical
columns (groups) and horizontal rows (periods) based on the physical ang
chemical properties of elements.

Mendeleev's Periodic Low: In 1869 Mendeleev Pmposed a periodic law
based on physical and chemical properties empirically, Pericdic law states
that “The properties of the elements are a periodic function of their |4
atomic weight”. In certain cases, Mendeleev left gaps, which modified by 3.
Moseley, Mendeleev periodic table was the first attempt to arrange the

elements although this periodic table was failed due to many demerits but prwide the base
for the discovery of Periodic Law.

m What do you knw about Lntlm' Hr.-yer 's prnod:c tabl'e’ o ,.

Ans: Lother Meyer's Peripdic Tabie: In 1849 G-ermansmentlstLﬂtherMeyrerprhshEd ;
a periodic table in which 56 elements were arranged in 9 vertical columns. or |Gl

groups based on atomic masses.

m Define grnqp: and plrmds r.l,fa plrmd‘;c-ﬁ:b il

Ans:  0On the basis of periodic Law a periodic tahle de\relnped in which vertical columns are called
groups and horizontal lines are called periods. This periodic table predicts the properties of

asarue

elements.
What do you know about the Modern Periodic Table? |
OR  Discuss in detail the long form of the periodic table. ; _

Ans: Mﬂ:&&dﬂdﬁclﬁﬂt: Atomic rumber is a fundamental property because it
increases regularly from element to element and is fixed for every element.
It was noticed in the arrangement of elements that atomic number increases from
left to right in 2 horizontal row and properties of elements were found repeating
after regular intervals. Due to this reason elements of the same prﬂperties and
same electronic configuration are placed in the same group,
Modern Perlodic Law: In 1913 Moseley discovered that Atomic number is the basic property of an
atom. He proposed a modern periodic law. Moseley states that “The Physical and Chemical
properties of elements are the pericdic function of their atomic numbers.”
The atomic number of an element is equal to the number of electrons in a neutral atom so atomic
number also provides the electronic configuration of elements of the periodic table. So based on
electronic configuration, an arrangement of elements was made in the long form of the periodic
table and which was composed of 7 rows and 8 columns.
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Define and explain the periods in the periodic table. 1

s

Ans: Periods in Peripdic Tgble: There are seven horizontal lines in the periodic table known as
periods. In periods physical and chemical properties changes from left to right. Elements of a
period show different properties because the electronic configuration continuously changing
within a period and the number of valence electrons decides the position of an element in a
period. These periods are categorized as shart pericds and long periods.

m_ﬂmfnh the periods in the modern p;rind;: table. |

Ans:  There are 7 periods in the modern periodic table.
The First Period (Shortest Period)

()
(i)

This period contains only two elements Hydrogen {H) and Helium (He).
K-shell is filled in this period.
The 5econd and the Third Period (Short Period)

(i) Each period contain eight elements.

(ii) In these periods, L and M shells are being filled by electrons.
(iii)  The second period contains Li, Be, B, C, N, O, F and Ne.

(ivy  The third period contains Na, Mg, Al, Si, P, 5, Cl, and Ar,

The Fourth and the Fifth Period (Long Period)
Each period contain 18 elements.

in these periods, M and N shells are being filled by electrons.

The fourth period starts from Potassium (K) and ends on Krypton (Kr).
The fifth period starts from Rubidium (Rb) and ends on Xenon (Xe).
The Sixth Period (Longest Period)

This period contains 32 elements.
The 14 elements in the bottom are named Lanthanides.

(i)
(i)

(i)

(iv)

(1)
(i)

(iii)  The sixth-pericd starts from Caesium (Cs) and ends with Radon (Rn).

The Seventh Period (Incomplete Period)

(i) This period starts from Francium (Fr).

(i) This period is considered incomplete,

(ilil  This period contains a group of 14 elements known as Actinides.
All the periads except the first period start with an alkali metal and end at a nable
gas. It is observed that some elements are fixed in each period because of a maximum
number of electrons accommeodation in the particular valence shell of elements. This is
shown in the following table.

Period wise Atomic Number of Elements in Periodic Table

Perlod Number __“riﬁﬁé}_;;{ﬁ;ﬁ@"“_‘i_me of Atomic Number
" First oy 2 I 1te2
Second | g ! 310
" Thid - R SRR TT T
Fourth 18 1 19 to 36
el
Fifth i 1 37 to 54
Sixth | - I 55 to 86
Seventh [32]* . 8710 118"
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Chdpﬂr-J Periodic Table and Periadicity of Properties ‘h,_
m Descnbr the graups in fhr Penndr: Tebl'e

Ans: Groups in Periodic T;Lb_e.* There are eight vertical columns in the periodic table known as
graups. The subgroups are divided on the basis of their similar properties as A and B and
placed together in a periodic table.

The elements of subgroup A are called Main or Representative Elements.

The elements of subgroup B are called Transition Elements. The group number indicates the

total number of electrons in the valence shell of the element.

Group I A (Alkali Metal} or Lithium Family:

) This group includes Lithium {Li), Sodium (Ma), Potassium (K), Rubidium (Rb), Cesium
{Cs) and Francium {Fr).

{ii) Their valence shell contains one electron.

{iii) On reaction, they lose one electron and form a univalent positive ion.

(iv)  They are highly reactive metals.

v) They have a low melting point.

{vi) Francium (Fr) is a radioactive element of the IA group.

Group II A (Alkaline Earth Metals) or Beryllium Family:

{i) This group includes Beryllium (Be), Magnesium (Mg}, Calcium (Ca), Strantium (51},
Barium (Ba) and Radium (Ra). F

(i)  Their valence shell contains two electrons.

(iii}  On reaction they lose two electrons and form a divalent positive ion.

(iv) They show irregular densities, melting and boiling points.

(v) Radium (Ra) is a radicactive element of a lA group.

Group Il A (Boron Family):

{i) This group includes Boran (B}, Aluminum (Al), Gallium (Ga), Indium (In) and Thallium (Ti).

{ii} Their valence shell contains three electrons.

{ili}y  Onreaction, they lose threeelectrons and form a trivalent positive fon except for Boron.

Group IV A (Carbon Family):

(1) This group includes Carbon (C), Silicon (51), Germanium (Ge), Tin {(5n) and Lead (Ph).

(i)  Their valence shell contains four electrons.

(ifi} C, 5 and Ge form a covalent bond, whereas 5n and Pb exhibit variable valence 2 and 4.

(1v) Carbon {5 a nonmetal, whereas 5ilicon, Germanium are metalloids and Tin and Lead are

metals, :

Group V A {Nitrogen Family):

(i) This group includes Nitrogen (N), Phosphorus (P), Arsenic (As), Antimony (5b) and
Bismuth (Bi}.

(i)  Their valence shell contains five electrons.

(ili)  They show large variations in their properties as we go down the group.

(fv) Except Mitrogen all exist in allotropic form.

Group Vi A (Oxygen Family):

(i) This group includes Dm,r«ger'l{t)], Sulphur {5), Selenium (Se), Tellurium (Te) and Polonium
(Po).

(ii) Their valance shell contains six elements.

(iii) all of these elements exist in allotropic forms.

(iv)  Oxygen and sulphur are nonmetals, polonium is metal and all others are metalloids.

Group Vil A (Halogen Family):

(1) This group includes Fluorine (F), Chlarine (Cl), Bromine (Br), lodine (1) and Astatine (AL).

(i) Their valence shell contains seven electrons.
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(fif)  Except arsenic (metal) all are nonmetals. '

{iv)  Fluorine and chlorine are gases, bromine is liquid and iodine is solid at room
temperature.

Group Viil A {Inert or Nobel gases):

(i) This group include Helium (He), Meon (Me), Argon (Ar], Krypton (Kr) Xenon (Xe) and
Radon (Rn}.

(i) Their valence shell contain eight electrons except for Helium which contains two
electrons.

Group IB to Vil B (Transition Elements):

(i} These groups are metals,

{ii) In chemical reactions they show variable valences.

(iii) Their valence shells are incomplete.

Q.10 Lmi& at the given ﬁerr'oﬁic table carefully and answer Ehe following qﬁestinns:

‘ _ Periodic Table of the Elements il Ay, 5 o . -

o -

;: .14 Ti ¥ Cr Mn  Fe Co Mi Cu In | Ge __ﬁ‘_'s Br

"5_1_ Y 2 Nb Mo T Ru Rh Pd Ag cah“ﬂ: Te |
-'sq M Ta W Re Os Ik Pt Au g -.‘ ;

i Ha & mi Db Sg Bh Hse Mt 0Os Rg Cn -.‘
uﬁ i R Hm

e e e

ce P:NdeSmEqummyqtrmbeu

T LT ulae - aem ~~ S

- J'd'entrfy and list down the sm'rds !lqurds and guses at room tlmperatum fmm the _
given p!rrud'fc tab.‘e j

Ans: List of Gases: The gaseous element gruup, hydrngen {H} nitrnge-n {N}, axygen [D], flusrine
{F}, chlorine (Cl) and noble gases helium (He), neon (Ne), argon (Ar), krypton (Kr), xenon [Xe),
radon (Rn) are gases at standard temperature and pressure (STP).
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List of Liguids: The anly liguid elements at standard temperature and pressure are bromine
(Br) and mercury (Hg). Although, elements caesium (Cs), rubidium (Rb}, Francium (Fr) and
Gallium (Ga) hecome liguid at or just above room temperature.

1 ¥

H He

] 4 5 [ 7 1] L] bl
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LA X i3 L] 15 15 17 '8
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KCaSch'u’CrMI-ECumEulnGaGeM_ScBrKr
a7 ia b &0 41 4] 44 L) ar £ L k1] 31 52 51 54
Ir HNb Mu Tc Ru Rh Pd Ag l:-: in Sn Sh ™= | Xe
55 5b A M @AW" T M N i B BS B
Cs Ba”“Hf Ta-'W Re Os Ir Pt Au Hg Tl F"h '8i Po At Rn

&7 5 D& T 108 08 10 110 112 113 A 11h 11é 197 il
Fr Ra ™ R Db Sg Bh Hs Mt Ds Rg Cn Mh FL Mc Lv Ts 0%

bt beins-37 S8 0T B0 B1 BT A1 &4 @3 B &7 65 &2 0 T

[
ilarribansis La Ce Pr Nd Pm 5m Eu Gd Th Dr Ho Er Tm Yb Lu
Aevedebere. 87 8 W 02 a4 LS [ R 1 B 1 L

1
flacki ) Ac Th Pa U NP Pu hm (:m Bk Cf Es Em Md Mo Lr

List of Solids: B6 elements of the periodic table are solids.

Lithium, Yttrium, Neodymium, Thorium, Beryllium, Zirconium, Promethium, Protactinium,
Boron, Niobium, Samarium, Uranium, Carbon, Molybdenum, Europium, Neptunium, Sodium,
Technetium, Gadolinium, Plutonium, Magnesium, Ruthenium, Terbium, Americium, Aluminum,
Rhodium, Dysprosium, Curium, Silicon, Palladium, Holmium, Berkelium, Phospharus, Silver,
Erbiumn, Californium, Sulphur, Cadmium, Thulium, Einsteinium, Potassium, Indium, Ytterbium,
Nickel, Calcium, Tin, Gold, Copper, Scandium, Antimeny, Thallium, Zinc, Titanium, Tellurium,
Lead, Gallium, Yanadium, lodine, Bismuth, Germanium, Chromium, Cesium, Polonium, Arsenic,
Manganese, Barium, Astatine, Selenium, Iron, Lanthanum, Francium, Rubidium, Cobalt,
Cerium, Radium, Lutetium, Strontium, Praseodymium, Actinium, Hafnium, Tantalum, Tungsten,
Rhenium, Osmium, Iridium, Platinum.
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Iidentify and name the .:rrtl’.j'iél-u[ eiemenrs from the perlndfc rabi‘e gl'ven above.

Ans: Artificial Etgm;;. The following elements do nol occur naturally on Earth All are
transuranium elements and have atomic numbers of 95 and higher. Americium, Curium,
Berkelium, Californium, Einsteinium, Fermium, Mendelevium, Nobelium, Lawrencium,
Rutherfordium, Dubnium, Seaborgium, Bohrium, Hassium, Meibierium, Dannstadtium,
Roentgenium, Copemicium, Nihonium, Flerovium, Moscovium, Livermorium, Tennessine,
Oganesson. All elements with atomic numbers 1 through 94 occur naturally at least in trace
quantities, but the following elements are often produced through synthesis. Technetium,
promethium, astatine, neptunium, and plutonium were discavered through synthesis before
being found in nature.

Technetium, Promethium, Folonium, Astatine, Francium, Actinium, Protactinium, Neptunium,
Plutonium,
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m Identify and list down the radioactive elements.

¥ larmhanaids |

Ans: Technetium, Promethium, Polonium, Astatine, Radon, Francium, Radium, Actinium, Thorium,
Protactinium, Uranium, Meptunium, Plutonium, Americium, Curium, Berkelium, Californium,
Einsteinium, Fermium, Mendelevium, MNobelium, Lawrencium, Rutherfordium, Dubnium,
Seabargium, Bohrium, Hassium,

Meitnerium, Darmstadtium, Roentgenium, Copernicium, Nihonium, Fleraviurn, Moscovium,
Livermorium, Tennessine, Oganessan.

Radioactive elements in the Periodic Table

L) . -
LiiBe B/C|{N|O|F N
Nn]uu . | __Jsai s|c|ar|
x|ca;s.:1nlv Gri-thmNrf‘uanﬁuﬁlﬂ S| B |Kr |
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(iv) _"-'r.i.éntl’fy. alkali, alkaline, transition metals.
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Actinide Series

fv) .tdenhnr and list down metalloids, lanthanide and actinide.

Ans:  Metalloids: Boron, Silicon, Germanium, Arsenic, Antimony, Tellurium, Polonium, Tennessine.
Lonthanide: Lanthanum, Cerium, Praseodymium, MNeodymium, Promethium, Samarium,
Europium, Gadelinium, Terbium, Dysprosium, Holmium, Erbium, Thulium, Ytterbium, Lutetium.
Actinide: Actinium, Thorium, Protactinium, Uranium, MNeptunium, Plutonium, Americium,
Curium, Berkelium, Californium, Einsteinium, Fermium, Mendelevium, Mobelium, Lawrencium.
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Q.11 netmmne the demarcarfm ar the periodic table in s, p, d and f blocks.

Ans: Demarcation_ ﬂfﬂ fodic Table in s, p, d and f Blocks: The periodic r,able has been divided
into four blocks, s, p, d, and f based on electronic configuration.

s-block

L ~block &

15| 34 i u.Fsr. b HF

e d-block [ —

=35 4 52 o ™ A& 1% 2 [—— 3p ——

iy | ——— 3 — P ]

55 |« 4d — ol S . sy

4—5;—--.‘. — 5d o &p L
L T o o 1 e
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_Eﬂrjﬂﬂs They are colourless, unreactive and diamagnetic. They are placed in zero gruup
Their electronic configuration is ns’, np” which are exceptionally stable.
Representative Elements: It includes metals and nonmetals. 5ome are diamagnetic and some
are paramagnetic and marked as s block and p block elements.
{i) s-block Elements: In s block elements electrons occupy in ns orbital. The elements of
group |4 and |14 are s block elements. Their electronic configuration varies ns' to ns’.
()  p-Block Elements: In p block élements electrons begin to fill ns' to np". Elements of
group [lIA to VIl and zero group are also p block elements.

- ition Ele : The elements exhibit a common oxidation
state. In these elements electron fills in {n-1)d-orbital. d-block elements cansist of three series.
[-Block Elements (inner Transition Elements): The elements in which inner f-orbital filled
are called f block elements. They exhibit electronic configuration (n-2)f""{n-1)d"™"'ns’

There are two series called Lanthanides and Actinides.

mﬂm permdlc:rty of praper‘ﬂes.

Ans: Periodicity of Properties: Periodicity means “Repetition of something after the final
interval”. The Perlodicity of properties means that elements are arranged in an order where
prnperties of elements repeat after some period.

Q.13 Wrrte a nate on atnmr: rar-'H DR What is the trend c.-f atumr: radfus In a grnup? I

e L e T T T LRSS —————

Ans: MMM&IMM: Atoms are so small T
that it is impossible to see atoms even with a
‘powerful optical microscope. The size of a single
atom therefore cannot be directly measured.
however, techniques have been developed which can |
measure the distance between the centres of two !
bonded atoms of any elements. Half of this distance °
is considered to be the radius of the atom. It is

Atomic radius

measured in Angstrom unit (A) 1A= 1[] cm.
In the periodic table, that atomic radius increases from top to bottom within a grnup due to
an increase in atomic number. This is because of the addition of an extra shell of electrons in
each period, however, as the atomic number increases from left to right, the atomic radius
decrease. This gradual decrease in the radius is due to an increase in the positive charge in
the nucleus. As the positive nuclear charge increases, the negatively charged electrons in the
shells are pulled closer to the nucleus. Thus, the size of the outermost shell becomes gradually
smaller. This effect is quite remarkable in the elements of longer periods in which “d"” and “f”
subshells are involved. For example, the gradual decrease in the size of Lanthanides is
significant and called Lanthanide Contraction.

Atomic radii decrease in period
SL. 4Be . }B .'E i"N Eu ?F "‘HE
152 113 Be 77 75 73 71 69

Atomic radii increases in period
15t group elements | Atomic radil (pm)

2nd Periods el.ements
Atomic radii (pm)
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Mrite a note on Ianizarian mrgy
Ans: lonization Energy: The ionization energy is the amount of energy required to remove an

electron from a gaseous state and measured in joule/mole. The ionization energy depends
upon the atomic size and nuclear charge. The higher ionization energy means the removal of
an electron is more difficult. For example, the jonization energy of hydrogen is 1312KJ/mole.
H(g) + Energy ——— H’ + & (L.E = + 1312KJ/mole) '
If we move from left to right in periods the value of ionization energy increases. It is because
the size of atoms reduces and electrons are held strongly by the electrostatic force of the
nucleus. Due to this elements on the left side have less ionization energy which is shown in the
following table.
lonization energy increases in a period
Increase in ionization Energy of Elements in Periods of Periodic Table

Elements of second periods - -SERH “Be B 'C gy "o r |
lonization Energy(KJ/mol) 20  B99  BO1 1086 1402 1314 1681 2081

As we move down the group fonization energy decreases from top to bottom. Due to additions
of shells, a decrease in lonization energy is shown in the following table.
These shells reduce the electrustatic force between electrons of the valence shell and nucleus.
lunizaﬂon Energ].-' Decreases in group
Elemernits af: -- . Stion Efe
T ' 520

"'N.a 496
" 419
ok 403
Fire T

Q.15 erte- a mte un efectran affinity.

Ans: Electron Affinity: The electron affinity is the amount of energy released when an electron is
added to the outermost shell of a gaseous atom. It is also calculated in K J/mol. Affinity
means attraction, therefore electron affinity means the tendency to accept an electron to
form an anion. For example, the electron affinity of fluorine is =328 KJ/mol.

Frg —» F AH = =328 KJ/mol
In a period electron affinity increases from left to right due to decrease of atomic size
because when size of atom increases the attraction between nucleus and incoming electron
increases and more energy released.
Electron Affinity Increases in Period

T

Elements of second periods - K ‘Ba B G ™ ' " "
USSR s0 o0 20 29 122 0 141 -328 0O

In a group electron affinity values decrease from top to bottom, because the size of the atom
increases.
Electron Afﬂnlty decreases 1r| L‘u’uupﬁ
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Down the group attraction of incoming electron and Nucleus decreases and less energy
released, As the size of jodine is bigger than bromine its electron affinity is less than bromine.

The decrease of electron affinity is shown in the above table,

mﬁ;mmm effect. OR Why do bigger size atoms have more shielding effects? ]

Ans; Shielding Effect: The shielding effect is defined as a reduction in the effective nuclear charge
on the electron cloud, due to a difference in the attractive forces on the electrons in an atom.
The electrons present between the nucleus and valence shell of the atom reduce the nuclear
charge of electron present in the outermaost shell, As a result valence electron experience less
nuclear charge than the actual charge. Therefore “electrons present in the inner shells shield
the force of attraction of nucleus felt by the valence shell electrons is called shielding effect.”
The shielding effect increases down the group in the periadic table and remains the same in
the period from left to right. For example, the shielding effect in the potassium atom is maore
than the sadium atam.

Valence Electrons

sl Write o note on electronegativity.

Ans: Electronegativity: The ability of an atom to attract the shared pair of electrons towards itself
in a molecule is called electronegativity. The trend of electronegativity is the same as
ionization energy and electron affinity. It increases from left to right in a period due to an
increase in nuclear charge which decreases the distance from nucleus to shared electron pair.
It increases the power to attract the shared pair of electrons.

Electronegativity Increases in periods

-
Elements of second periods . SEETEEEEE: RN 't N "0 i
Electronegativity f 1.0 1.6 20 26 30 34 40
In group, electronegativity decreases because the size of atom increases and attraction for

shared electron pair decreases: for example in the following table electronegativity of halogens
are given. i

Electronegativity decreases in group

B R T
*r

_'"C'
.iﬂr k
E-:IJ 2'?

Q.18 -Just-ify that periodicity of prapert.ie.s dependent upon rhe.m:mber n_f pmtnns in an ;ta_n'la

Ans:  Atomic mass depends upon the number of protons and neutrons in the nucleus. On the other
hand, the atomic number implies the number of electrons in the extranuclear part of the
number of protons in the nucleus.

Siru:e_ the nucleus is deep-seated in an atom and is also shielded by electrons in the
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extranuclear part, therefore, the atomic mass has little effect on the chemical properties of
the elements, Electrons are exposed to the environment. Hence, they can interact with the
reagent. As a result, the physical and chemical properties of the elements depend upon their

atomic numbers rather than the atomic masses.

mfxplain the similarity of chemical and physical properties of elements in the same family. |

Ans: The chemical properties depend on the number of valence shell electrons since these electrons
participate in chemical bond formation with other elements. The elements are arranged in the
periodic table in such a way that the elements having the same number of electrons in the valence
shell are grouped together.

Therefore the chemical properties of the elements present in the same group are similar. For
example, the halogens (Group VII) made up of fluorine, chlorine, bromine, iodine and astatine.
Since they all have seven electrons in the valence shell they are therefore called halogens. All
halogens exhibit similar chemical properties, It is true for all other groups.

The physical properties like melting point, boiling point partially depend on the valence shell
and it also depends on the type of interactions between the atoms of the element. Thus to
some extent, it shows similarity along with a group. :

({1l [dentify that which halogens exist as gases, liquid and solid?

Ans:  Ongoing down the column, the halogens become heavier and this with more electrons. These
two factors must be accounted for to explain the change in physical state (F; and Cl; are
gases, Br, is a liquid, and 1, is a solid at room temperature). As the mass increases, the
number of electrons increases, too. This, in tums, makes intermolecular interactions (van der
Waals forces in these cases) more and more significant and stronger.

For this reason, the magnitude of the intermolecular interactions increases on passing from F,
to 1,. Therefore, more energy is required to take molecules apart and, subsequently, their
melting points and boiling points increase on going down the halogen column.

o5l Why Alkaline earth metals show irregular melting and boiling point? |

Ans: There is a general decrease in melting point going déwn group !I. However, if we include
magnesium, we will see that its melting point is lower than the melting point of calcium, the next
element down. If we include magnesium, there is no obvious trend in melting points.

There does not appear to be a trend in boiling points going down the group. Again magnesiumis an
anomaly. If we exclude it, the boiling points decrease from beryllium to strontium, then increase
toradium. ,

There does not seem to be a satisfactory explanation for the anomalous melting and boiling points
of magnesium. One explanation involves the different packing structures for the metal atoms:

. beryllium and magnesium have a hexagonal close-packed structure
. calcium and strontjum have a face-centred cubic structure
- barium and radium have a body-centred cubic structure,

Unfortunately, these differences cannot properly explain what isgoingon. .
Why ionization energy, electron affinity un& é.*e&}unéjativity exhibit the sgme trend }'
in the period and groups?

Ans:  Periodic trends are specific patterns that are present in the periodic table that illustrate different
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aspects of a certain element, including its size and its electronic properties. Major periodic
trends include electronegativity, ionization energy, electron affinity, atomic radius, melting
point, and metallic character. Periodic trends, arising from the arrangement of the periadic
table, provide chemists with an invaluable tosl to quickly predict an element's properties,
These trends exist because of the similar atomic structure of the elements within their
respective group families or periods, and because of the ﬁerin-dic nature of the elements.

.23 Detzm}im the Incériﬁn .uj" fanﬂ.fies on the periodic table.

Ans:  Elements may be categorized according to element families. Knowing how to identify families,
which elements are included, and their properties help predict the behaviour of unknown
elements and their chemical reactions.

An element family is a set of elements sharing commen properties. Elements are classified
into families because the three main categories of elements [metals, nonmetals, and
semimetals) are very broad. The characteristics of the elements in these families are
determined primarily by the number of electrons in the outer energy shell. Element groups, on
the other hand, are collections of elements categorized according to similar properties.
Because element properties are largely determined by the behaviour of valence electrons,
families and groups may be the same. However, there are different ways of categorizing
elements into families, Many chemists and chemistry textbooks recognize five main families:

5 Element Families:

(i Alkali metals (i) Alkaline earth metals {iif)  Transition metals

{iv} Halogens {v) MNable gases

9 Element Families: Another common method of categorization recognizes nine element

families:

(i) Alkali Metals: Group 1 (lA)- 1 valence electron

(ii) Alkaline Earth Metals: Group 2 (IIA)- 2 valence electrons

(i}  Transition Metals: Groups 3-12- d and f block metals have 2 valence electrons
fivy  Boron Group or Earth Metals: Group 13 (IIA)- 3 valence electrons

v) Carbon Group: Group 14 (IVA)- 4 valence electrons

(vi)  Mitrogen Group: Group 15 (VA)- 5 valence electrons

(vii} Oxygen Group: Group 16 (VIA)- & valence electrons

{viif) Halogens: Group 17 (VIIA)- 7 valence electrons

{ix) Moble Gases: Group 18 (VIILA)- 8 valence electrons

| fodi (e:
Columns of the periodic table typically mark groups or families. Three systems have been used
to number families and groups: )
(i) The older IURAC system used Roman numerals together with letters to distinguish
between the left (A) and right (B) side of the periodic table.
(if) The CAS system used letters todifferentiate main group (4) and transition (B) elements.
(iii)  The modern IUPAC systemn uses Arabic numbers 1-18, simply numbering the columns of
the periodic table from left to right,
Many periodic tables include both Roman and Arabic numbers. The Arabic numbering system is
the most widely accepted today,
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| leferencés

. i i AR i L

(1 Write four differences between Metais and Non-metals.

Al 3 Mﬂal‘s Hnn—mernls '
All metals except mercury are solids with h1gh About half of the nonmetals are gases
melting and boiling points. ’ nonmetals have low melting and boiling points. |
Metals are lustrous (shiny). They can be | Monmetals are non |ustrous. They can nat be
puhshed | polished.
Metals are malleable and ductile - they can be | They are nefther malleable nor ductile. They
changed into sheets and wires. f are brittle. [Bm'lten into p*eces] |
They have relatively high densltles The',r usually have luw denmtws.
Exarnples iron, 111+:P.e'. tnhalt etc Examples carhon sulphur‘ n:q.-*gen et-:

(z'."_ Write four differences between Metals and Metailoids.

Ans: [ e N bt e R e Me:aﬂmds S
Metals form basic oxides. . Metallmds farm amphaterir: nxides o
Metals are good conductors I‘Df heat and 5 Metalloids are semiconductors.
cectricty, | o |
Metals are hard. . Metalloids are brittle,
Examples: sodium, calcium, cnppé;;{v..:. 4 Examples hurun. s1|.1-:ur1. astah ne el;c_ -

(.i ; Write four differences between Graup JA and Group 14 elements.

e . Group iAElements G'mu,i: 1A Elements
Tl'ua'5|r are also called I;.lkall metals ar thhlum Thuev,r are alsu called alkali metals or thhlum
family. family.
Their valence shells ha'u'e une electron unhr . Their vﬂlenm shells have Il:,vnlyl.r tv.ro electrcrns
They form unwnlent__pulu;ia;fé.l"nns {M+_J .. The:.' l‘orm dwalenl: pnmwe mm |M j ]
They are highly reacnv:-r;;;all‘; B T Thuaﬁj.r are le*ss reactive r‘netals
Examples; lltmﬁ sa_cliu;‘n_patassium etl: "Examples; beryl.uum. magnesmm. Ealgium;

(a.l.'-‘] Write four differences between Normal elements & Transition elements.

Hnmml Hements Transitmn Erements .
s and p block elements are called nurm&t o d and f block elements are called transrtu:rn '
representative elements. | elements, - B
s block elements are alectropositive and p Prﬂpertms of transition elements are
block elements are Elettr't:lne-.gatwe intermediate between s and p bluc‘k elernents

Their inner 5hells lpenulhmata} or next to

B Their inner shells are complete, the outermaost shell are incomplete.

Their valencies are usuallv_.r cunﬁtant They héare variable valencies.
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{5. Differentiate between periods and groups. :

Ans:  The differences between periods and groups are as follows:

o Periods | Groups. . . :.is

Hunmntal raws of p-erlu:hr: table are called +r‘;"err_t17-:aL columns of periodic table are called
perruds. gmups

their characters gracually. | same characters.

Size of the atoms decrease from left to right | Size of the atom increases from top to bottom
in period. '_ i a graup.

Valency of elements increases first
IV an then decreases up to Group EI

Up to grou
e p "u’alerlq.r of elements remains same in a group.

Reasans

{-l‘. Why Boron in group ll-A is a metalloid?

Ans:  Boron (B) is metalloid in the lil-4 group due to an increase in atomic volume, Boron shows some
properties of metals and some properties of non-metals,

{2 Why da Carbon and Tin exist in the allotropic form in IV-42

Ans:  Carbon and Tin exist in the allotropic form in the IV-A group, due to the increase in atomic radii
and volume, the addition of a new shell takes place,

(_3. Metals have usually low values of ionization potential.

Ans:  Values of jonization potential: Metals are electropositive; it means that they have a tendency to
lose electrons. They can lose their outer electron(s) easily, so they usually have low values of fonization
potential. .

(4. lanization energy decreases on going down the group.

Ans: lonization energy decreases: On going cown the group the ionization energy decreases because
new shells are being added and the atomic size is constantly increasing. The nucleus can not hold
the valence electrons tightly, so the jonization energy decreases from top to bottorft in a group.

{5 The ionization energy increases on going across the period.

Ans: lonization energy increases: On going across the group, the ionization energy increases because
the nuclear charge is increasing within the same shell. The nucleus can hold the valence electrons
tightly, so the fonization energy increases from left to right in a period.

(ﬁ. Group IA elements are called alkali metals.

Ans:  Alkali metals: Group |A elements are called alkali metals as they form alkalis when they dissolve in
water, e.g. sadium hydroxide, potassium hydroxide,

;‘?. The atomic size of atoms increases on going down a group,

Ans:  Atomic size of atoms increases: Mew shells are constantly being added to the atoms on going
down a group. That decrease the attraction between nucleus and valence electrons so the atomic
size of atoms increases.
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Summary

e o m  —— . T

* The 19" century is considered a milestone in the systematic arrangement of elements in

the Periodic Table.

Dobereiner arranged element in Triads,

Newland put forward the Law of Octaves.

Mendeleev published periodic Law with groups and rows.

Moseley stated his law as “the physical and chemical properties of elements are the

periodic function of their atomic numbers™

There are a total of eight aroups and seven periods in the modemn periodic table.

* Physical and Chemical properties change from left to right in a pericd. Elements of a period
show different properties because the electronic configuration continuously changes within
a period.

* The subgroups are divided on the basis of their similar properties as A and B and placed

together in a periodic table.

The elements of subgroup A are called Main or Representative Elements.

The elements of subgroup B are called Transition Elements. The group number indicates the

total number of electrons in the valence shell of the element.

The atomic size increases down a group but decreases along the period.

lanization energy decreases down a group but increases along a period.

Electronegativity decreases down a group but increases along a period.

Electron affinity decreases down a group but increases along a period.

The Shielding effect increases down the group in the periodic table and remains the same in

the period.

* # & »

*

+ +

* B o o &

Solution of Textbook Exercise

SECTION-A:  MULTIPLE CHOICE QUESTIONS
Tick Mark (+') the correct answer:
See “Multiple Choice Questions (M.C.Qs)" - 1 to 10

SECTION-B:  SHORT QUESTIONS:

Distinguish between periods and groups.

See “Differences” - Q.5

Describe the trend of electronegativity within a group and period with the help of examples.
See “Short & Detailed Answer Questions” - Q.17

Explain the similarity of chemical and physical properties of elements in the same family.
See “Short & Detailed Answer Questions” - Q.19

Justify that periodicity of properties dependent upon the number of protons in an atom?
See “Shart & Detailed Answer Questions” - Q.18

identify that which halogens exist as gases, liquid and solid?

See “Short & Detailed Answer Questions” - Q.20

Why Alkaline earth metals show irregular melting and boiling paint?

Cee “Short & Detailed Answer Questions™ - Q.21

Why ienization energy, electron affinity and electronegativity exhibit the same trend in the
period and groups?

See “Short & Detailed Answer Questions” - Q.22
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SECTION-C:  DETAINED QUESTIONS

Discuss in detail the long form of the periodic table.

See “Short & Detailed Answer Questions” - Q.6

Determine the demarcation of the periodic table into s, p, d and f blocks.
See “Short & Detailed Answer Questions” - Q.11

Identify the electronic configuration of the following elements.

MNa, Ca, F, 5i

Electronic Configuration of Sodium (Ma): 15'25°2 p"h'
Electronic Configuration of Calcium (Ca): 15°25"2p"35 3p%4s"
Electronic Configuration of Fluorine (F): 15°2s'2p°
Electronic Configuration of Silicon (5i): 15'252p"35"3p"

Determine the location of families on the pericdic table.

See “Short & Detailed Answer Questions™ - Q.23

Discuss that Mendeleev periodic law provides a base for the modern periodic table.
See “Short & Detailed Answer Questions™ - Q.3

Explain how the shielding effect influences the periodic trends?

See “Short & Detailed Answer Questions” - 0,16
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