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Chapter-3 Periodic Table and Periodicity of Properties

INTRODUCTION -

Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Define periodic table. - (SGLA261T GAN)(I).3+£.3)
PERIODIC TABLE |
“A table obtained by arrangemerir cof elerzente iritc, giGups ‘and geriods-sin the basis of
similarities and differencey, ir; their ropertiés is\callid perindictable’”.
Its helps¢ siudv tha.sropaities o elements-asier—"
What 1z7th2 significar:ce of ‘periadic-table? (U.B+A.B)
L S'G!\'..HCANCE OF PERIODIC TABLE
e sionificanse ot periodic table is as follows:
fi) i helps to predict the properties of undiscovered elements.
(ii) It makes the study of elements easier.
(iii) It contains huge amount of information for the scientists.
How the elements were arranged in the modern periodic table? (U.B)
ARRANGEMENT OF ELEMENTS
The orderly arrangement of elements generally coincided with their increasing atomic number.
Differentiate between groups and periods. (DGK 2017)(U.B)
DIFFERENTIATION
The differences between groups and periods are as follows:

Groups Periods

Definition

e The vertical columns of elements in | « The horizontal rows of elements in
periodic table are called groups. the periodic table are called periods.

Number

e There are 18 groups. e There are seven periods in the
periodic table.

Direction of Study

e They are studied from top to bottom. | e They are studied from left to right.

INTRODUCTION m@ i\

thi’ﬂ‘&.

One of the significant feafures.of e periodic tabh Vs that s pre dlct the

of undm‘we red particies.| - (U.B)

(A) Quatitins | V(B Pnopﬂ f\es ' (C) Values (D) Mass

The-yertical cnumr of tive table was called: (K.B)
A gpFeridd V' (B) Line (C) Group (D) Row

L.orizontal rows of the periodic table were called: (GRW 2017 G-1)(K.B)

(A) Rows (B) Line (C) Period (D) Group

The orderly arrangement of elements generally coincided with the increasing: (U.B)

(A) Atomic number (B) Atomic mass (C) Group (D) Period

CHEMISTRY-9 92



Chapter-3 Periodic Table and Periodicity of Properties

3.1 PERIODIC TABLE _

Q.1

Ans:

(a) Describe Dobereiner’s triads with the help of an example. ¢
(LHR 2015, SGD 2016, RWP 2016, SWi ZC13, BWF 26 J.E, U B ETAB)

(b) What is the contribution of Cernizzaro’ \ . (K.B)
(c) Write i note or Newiand?s actaves, (GRW, 2825, DGK 2016, 17, BWP 2016, 17)(U.B+K.B)

(@ | . .\ DOBEREINER'S TRIADS

A German chemist (1829) Dobereiner observed relationship between atomic masses of
several groups of three elements called triads.

Law of Triads:

“In a triad the central or middle element had atomic mass average of the other two elements. ”
Example:

One triad group example is that of calcium (40), strontium (88) and barium (137).

The atomic mass of strontium is the average of the atomic masses of calcium and barium.

Ca = 40
s = 88
Ba = 137
40+137 _gg5_gg

Drawbacks:
e Only a few elements could be arranged in this way.

e This classification did not get wide acceptance.

(b) Cannizzaro

He successfully determined the correct atomic masses of elements in 1860.
(C) Newland’s Octaves

Introduction:

In 1864 British chemist and musician Newlant S put forv ‘&iainis nbsw 'at. )n 5 rn tﬂf fc" T GE L aw
of Octaves'. \ ) . .

Statement: ' ' -
“Accor azz"r s Laa-of Oatwes thelie \was -a-repetiton in chemical properties of every

eighth P.cmem |f hny werg ana1 <-by their increasing atomic masses. ”
Compayison: -

o e Omaraa quth mu5|cal notes.

L)rawbacks.

e Hiswork could not get much recognition as no space was left for undiscovered elements.
e The noble gases were also not known at that time.
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Chapter-3 Periodic Table and Periodicity of Properties

Q.2

Ans:

Q.3
Ans:

Explain the contributions of Mendeleev’s for the arrangement of elements in his
Periodic Table. (B QUKAT | :
MENDELEEV'S PERIODIC TABLE . L
Introduction: v | |
A Russian chemist, Mendeleev.arrangzd the kr" wn Rleme: nt. only53;
in order of increasing atdmis miessel, (in/fiorizental rown_Lahef"'
periods-sy that elemests=aith '‘<imilai properties wera-iri the same
verticalezlumag, This ar'mngeme__w‘.* of.eleimerics was called Periodic /
Table. © '\ L0 VoA ) —
Ivien el ey’ Pe"-.',du Law: Mendeleev’s  (1834-1907)
Ifroperiies “of the elements are periodic functions of their | was @ Russian chemist and
) . . inventor. He was the
atomic masses

. .- creator of first version of
Demerits of Mendeleev’s Periodic Table: periodic table of elements

Although Mendeleev’s periodic table was the first ever [ with the help of the table
attempt to arrange the elements, yet it has few demerits in it. He predicted the properties
e It did not explain the position of isotopes. of element yet to be
. discovered.
e Wrong order of the atomic masses of some elements
suggested that atomic mass of an element cannot serve as the basis for the arrangement
of elements.
Discuss in detail how elements are arranged in a periodic table? (Ex-7)
(FSD 2016, 17, RWP 2016)(U.B)
ARRANGEMENT OF EL EMENTS
“A table obtained by arrangement of elements into groups and periods in increasing
order of their atomic number is called modern periodic table.”
Atomic number is more fundamental property:
Atomic number of an element is more fundamental property than atomic mass because:
e Itincreases regularly by 1 from element to element.
e ltis fixed for every element.
e No two elements have same atomic number.
So the discovery of atomic number of an element in 1913 led to change in Mendeleev's
periodic law which was based on atomic mass.
Basis of Modern Periodic Table:

The modern periodic table is based upon the arrangement of elements accordr“" to |ncrﬂa°.r"!_ il

atomic number. | == LS
Periodicity of Properties: _ T\ AT WN [ (O Vo~
When the elements are arranged au*f‘rdlr‘g 0 | rcrr=a.|nq atomic| nwnker nom Ieft to right
in a horizontal row, propertlus of vIeTerts were f»umI rrar)eaung atter regular intervals
such tlra[_t_lemem;,, af similarpigperiies ‘and sifmiiar configuration are placed in the
same gFuLp. "{_w'as"- ohserved tﬁa&‘?m every eighth element, ninth element had similar
propnrti:\s a the firs eiement.

Joar nnles

") “Sodium (Z=11) had similar properties as lithium (Z=3).

e After atomic number 18, every nineteenth element was showing similar behaviour. So
the long rows of elements were cut into rows of eight and eighteen elements and placed
one above the other so that a table of vertical and horizontal rows was obtained.

CHEMISTRY-9 94



Chapter-3 Periodic Table and Periodicity of Properties

Q.4

Ans:

(a) What is the significance of atomic number in modern periodic table?  (U.B+A.B)
(b) Describe the characteristics of periods and groups of the long-—form of tie

periodic table. e U3+5 3
(@) SIGNIFICANCE CF ATOMIC NUNMBEF -

The significance of atomi¢ niimber i the ararigerhent of elemerits in the modern periodic

table lies irithe fact that-aselzctronic sonfiourgtion is-based upon atomic number, so the

arrangtr_r-ér-\t D elements ec_co:di'ng ‘0 inc;‘ea{sing atomic number shows the periodicity

(repetitior: 'of Kroperties afeet regular intervals) in the electronic configuration of the

elernents) thal leads to periodicity in their properties. Hence the arrangement of elements

hhised on their electronic configuration created a long form of periodic table.

Periodicity:

“The repetition of properties of elements after regular intervals in the periodic table is

called periodicity ”.

(b) HARACTERISTI F PERIODS AND GROUP

Periods:

“The horizontal rows of elements in a periodic table are called period”.

Properties:

e The elements in a period have continuously increasing atomic number i.e.
continuously changing electronic configuration along a period.

e Asaresult properties of elements in a period are continuously changing.

e The number of valence electrons decides the position of an element in a period.

Examples:

e Elements which have 1 electron in their valence shell occupies the left most
position in the respective periods, such as alkali metals.

e Similarly the elements having 8 electrons in their valence shells such as noble gases
always occupy the right most position in the respective periods.

Groups:
“The vertical columns in a periodic table are called groups .

Properties: ==, | =

e These groups are numbered from left ta right as- 1918, "\ | [ ¢ n A
e The elements in a grous o noe hfavp contir! ug, uslylinctea 3| 1g atmmlc numbers.

e Rather tre atomic nnmLerp Sfelan) ents, ity a group increase with: :rregular gaps.

e Buithg elnlhen*s o gfoup hz}wg simitas giectronic configuration i.e. same number

of elect rors are or espnt i='the valence shell.

A% rJJ_L‘S

.l Thefirst group elements have only 1 electron in their valence shells.
e Similarly group 2 elements have 2 electrons in their valence shells.
Note

It is the reason elements of a group have similar properties.
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Q.5 Discuss the important features of Periodic Table.(FSD 2016, SGD 2016,17, SWL 2016)(U.B+K. B)
Ans: IMPORTANT FEATURES OF L ONG FORM OF PERIODIC TABLE X
The important features of long form of the perlodlc table are as followe— [
Periods: 1 - .ﬁl | I_x RPN,
(i) Number of Periods: 8 AR IR RN
This table consists of seven Horizss @ rowscal Iﬁd pericgs. | ]
(ii) Numberiof elements.ir) aperiod:| | L)\
° Fn:tb'*rrod ccmsui of ont ;!Kc 6i°Ir‘1::‘itS
e Secend ang, thind perloc‘ consist of 8 elements each.
<A F ounthignd fifch"period consist of 18 elements each.
R i ] IR TN Ve ) period has 32 elements.
| J | e Seventh period also has 32 elements and is incomplete, since new elements are
' expected to be disconcerted.
(iii) Properties of Elements of a Period:
Elements of a period show different properties.
Groups:
(1) Number of Groups:
There are 18 vertical columns in the periodic table numbered 1 to 18 from left to right,
which are called groups.
(ii) Properties of Elements of a Group:
The elements of a group show similar chemical properties.
Blocks of the Periodic Table:
Elements are classified into four blocks depending upon the type of the subshell which
gets the last electron. These are: s, p, d and f blocks in the periodic table.
Light metals Modern Periodic Table
1
Non-
1
1 = 2 13 14 15 16
1.0079|
> Ei I;e Heavy metals ; (6: ; g
X .01 )81 | 12.01 | 14.01| 15.99
it PR T “,1;1 14 - 156
Al | S1
: ::9 ;43% 3 4 N o a £ 2 e 1 12 | 26.98 | 28.08| 30.97| 32.07
19 20 | 21 22 23 24 25 26 |27 28 29 30 31 |32 a 34
4 K Ca | Sc Ti v Cr |Mn| Fe | Co| Ni | Cu| Zn | Ga | Ge | | Se
39.09 | 40.08 | 44.95 | 47.87 | 50.94 | 51.99 | 54.94 | 55.84 | 58.93 | 58.69 | 63.55 | 65.39 | 69.72 | 72.61 78.96
37 38 39 40 41 42 43 44 | 45 46 47 | 48 49 50 [ESisiesS2 .
5| Rb| Sr | Y | Zr [Nb|{Mo| Tc | Ru | Rh | Pd | Ag | Cd| In | Sn gbj Te |- ] ¥ _
8547 | 87.62 | 88.90 | 91.22 | 92.91 | 95.94 | 97.91 | 101.07{102.91|106.42|107.87|112.41| 114.82|118.71|121. 1 e P L
55 56 @ 72 73 74 75 76 7 78 79 80 81 827133 84 RY | 1A _‘ -
6| Cs| Ba Hf | Ta| W | Re | Os | Ir | .=t | Au | Hg | 3 Fa* Bi | Fo = e
132.90{137.33 178.49|180.95|183.84)186.21 190.2 | 192.22]'/95.(18|196.97| 7007 13| n04.33 -207..) | 408.94|20/1.9| [20 5 egfzt o))
87 | 88 | .. | 104| 105106 [ 107 [[i08 [ 109 | F1c [T [ F12fT15 | (14 155 [ it 112518
7| Enbis) | Be)pe[ ) oe e ae) os) g dam fatUpajtaldehGas [Une
. I1s7]s8[359] 6o (1 ezl ep] -__CS—J-_P‘;&_ Y7
L“".'__F'"_"wi..d_.'swﬂlofso 1_chef a0.91 1-\.‘]\4%4 ‘I.'E;.s tss_é?g_ 15,96 -C 25 1:.1-3.3‘ 625 S
[ heed | BT AR E < As;'mi _s}f-'gz aB12 00
AC""_"‘_‘_' 22| (.'sJLz'E}ﬁ,'ﬁ:; 23;‘.32',1 2:&'-'.0-. 242 o 1'255’23 2‘4’7‘?27[247.07 251.08|252.08|257.10|258.10|259.10
 Lig ea,. '. § . - '.____- al
- "‘-._J | [_'. \ f‘ck_ nr oi‘ box of elements Colour of symbol of elements
. RN h] [ ] ]" | B Metals Yellow Black = Solid
,,".J '\...\.‘.I I i } Non-metals Blue Blue = Liquid
IL". | B Metalloids i Green Red = Gag
i Nobel Gases Pink Purple = Synthetic
Figure: Modern Periodic Table or Long Form of the Periodic Table of Element

Chapter-3 Periodic Table and Periodicity of Properties
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Chapter-3 Periodic Table and Periodicity of Properties

Q.6

Ans:

What do you mean by blocks in the periodic table and why elements were placed in

blocks? — (ue_+vm

k!
1

BLOCKS OF ELEMENTS .. [ [“o

“On the basis of completion of a particlar subsheti; *elnmdwta'w th sirailacy Vaience

b

subshell electronic conflguratlon & re, refpr"ﬁd c.-S a3 b'o«.k or e emer‘.-ts

Types of Blocks: \ . 3 -/ |

e Thers re foupb'ﬁtks in, th"« & rmdrnta g nanicd ‘after the name of the subshell which
is ir=ine p! Lceﬁsroi conl rr!eti“bn “the érectrons.

e Thete .pP S-, 0, d and % hlgcks in the periodic table.

SR ek
‘-J‘]r’nn ¢iements in which valence electrons are present in the s-subshell are called s-block

elements.”

Elements of group I, 2 and helium have valence electrons in ‘s’ subshell. Therefore,
they are called s-block elements.

p-Block:

“The elements in which valence electrons are present in the p-subshell are called p-block
elements.”

Elements of group 13 to 18 (except helium) have their valence electrons in 'p' subshell.
Therefore, they are referred as p-block elements.

d-Block:

“The elements in which valence electrons are present in the d-subshell are called d-
block elements.”

The d-block lies between the s and p blocks.

The elements of group 3 to group 12 have their valence electrons in d subshell.
Therefore they are called d-block elements.

The d-block constitutes period 4, 5 and 6. Each period in d-block consists of ten groups
starting from group 3 to group 12. These are called transition metals.”

f-Block:

“The elements in which valence electrons are present in the f-subshell are called f-block
elements.”

f-block lies separately at the bottom of the periodic table. It consists of Lanthanides and
Actinides.

A=Y (CU
1 [ LR, .
| Mg
; 2 __l _
el
Q
R =
ey
2

Figure: Modern Periodic Table Showing Four Blocks
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Chapter-3 Periodic Table and Periodicity of Properties

3.1 PERIODIC TABLE _

SHORT QUESTIONS

Define Dobereiner’s Law of Triads. | | K.B)

Answer given on pg # 93

Define Mendeleev’s periodiu law' ' ) / (K.B)
Answer giver, ons # 94 ' ' '

What are arawbzcics/demerits of Newland’s Octaves? (U.B+K.B)
Absiner given cning 494

Uletine periodicity. (K.B)

Answer given on pg # 95

3.1 PERIODIC TABLE

MULTIPLE CHOICE QUESTIONS

According to the modern periodic law, the properties of the element are periodic

function of their: (U.B+K.B)

(A) Atomic number (B) Number of electrons

(C) Mass number (D) Number of valence electrons

Which scientist gave the idea of octaves for the arrangement of elements? (K.B)

(A) Mendeleev’s (B) Al-Razi (C) Newland (D) Dobereiner

How many elements were arranged by Mendeleev in order of increasing atomic masses?(K.B)

(A) 60 (B) 61 (C) 62 (D) 63

Modern Periodic Law was presented by: (LHR 2016 G-11)(K.B)

(A) Dobereiner’s (B) Newland’s (C) Mendeleev’s (D) H. Moseley

Mendeleev’s Periodic Table was based on the: (GRW 2016)(K.B)

(A) Electronic configuration (B) Atomic mass

(C) Atomic number (D) Completion of sub-shell

According to modern periodic law, the properties of the elements are periodic. 1™

function of their: N , SRR e 3) '

(A) Atomic number B) Numbar of- oler rons | () .

(C) Mass number \ _J (15 N umb% of valc nce (-:Iectrons

Sixth and seventh perinds aie/ calizd! . ' (K.B)

(A) Shn..rieper cas’ - \L») \nrmam\emo,.' \L,) Long perlods (D) Very long periods

The d-Kilonic e.!c-‘m-er' ts li» bietween the blocks: (U.B+K.B)
=, (A)s/and, p V- B)dand f (C)pands (D)fandd

J|’r:s;-r-.smon elements are: (K.B)

(A) All gases (B) All metals (C) All non-metals (D) All metalloids

Who presented law of Octaves? (K.B)

(A) Mosely (B) Mendeleev (C) Newlands (D) Dobereiner
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Chapter-3 Periodic Table and Periodicity of Properties

3.1 TEST YOURSELF _

Ans:

Ans:

Ans:

Ans:

Ans:

Vi.

Ans:,

What was the contribution of Dobereiner towards classiﬁcation of e'_e;uenh? (L= 3)
Introduction: [ | 7= .

A German chemist (1829) Dober¢irier ob eryzairefatignehip bel wveen atosiic masses of
several groups of three elementsw.étied tna”Js

Law of Triads: . 1\,

“In a triad the venival of midale elemasititad atomic mass average of the other two elements. ”
Exainplz: | '

One Triga-gioup example is that of calcium (40), strontium (88) and barium (137).

T he atomic mass of strontium is the average of the atomic masses of calcium and barium.

Ca = 40
Sr = 88
Ba = 137
40+137 _ 88,588
How Newlands arranged the elements? (U.B)

“According to Law of Octaves there was a repetition in chemical properties of every

eighth element if they were arranged by their increasing atomic masses. ”

Who introduced the name of Periodic Table? (K.B)
INTRODUCTION OF THE NAME OF PERIODIC TABLE

A Russian chemist, Mendeleev (1869) introduced the name of periodic table. He arranged

the known elements (63) in order of their increasing atomic masses.

Why the improvement in Mendeleev's periodic table was made? (U.B)
IMPROVEMENT IN MENDELEEV’S PERIODIC TABLE

The improvement in the Mendeleev periodic table was made due to two reasons:

e Position of isotopes could not be explained

e Wrong order of the atomic masses of some elements suggested that atomlc mass of an

element could not serve as the basis for arrangement of elements g )
It was based upon atomic masses instead i ctomlc nursIEr. The amrmc numbv ; h_cn is
more fundamental property.af eleme; ts. '

State Mendeleev's perlod C iy, ' A _' = U (K.B)
"Propdrti=; of theelemants are ,per\kdl Surictichs of their atomic masses”

Why airdHovy *Iefr.'-zn*s are arrariged in a period? (U.B)
] ' |\ ARRANGEMENT OF ELEMENTS IN A PERIOD

" Eferrefsts are arranged in a period according to their increasing atomic numbers because it

can determine the position of an element more accurately due to the following reasons:
e Atomic number is fixed for each element.
e Itincreases regularly by one from element to element.
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Chapter-3

Periodic Table and Periodicity of Properties

Q.1

Ans:

3.1.1 PERIODS
3.1.2 GROUPS = Y ﬁG

Write a detailed note on periods of neriodic table.(5SK 2016, S\Wik 2016 IGIR2017100 B+K B)
. oR
DISCUSS in detail the peridds of pericclictanle.
PERIENS
“Horizzstal iows of elements tin.thigingriouic table are called periods”.
Numbe' ¢f Periods.
There are spvers psiods in the modern periodic table.
ini) roddion of Period Number:
The period number of an element represents number of shells in the element.
First Period:
It is called short period. It consists of only two elements, hydrogen and helium.
Second and Third Periods:
These are called normal periods. Each of them has eight elements in it. Second period
consists of lithium, beryllium, boron, carbon, nitrogen, oxygen, fluorine and ends at
neon, a noble gas.
Fourth and Fifth Periods:
These are called long periods. Each one of them consists of eighteen elements.
Sixth and Seventh Periods:
These are called very long periods. Sixth period contains 32 elements whereas seventh
period is incomplete.
Lanthanides and Actinides:
In sixth and seventh period after atomic number 57 and 89, two series of fourteen
elements each, were accommodated.
()  Why Lanthanides and Actinides are Placed Separately?
Because of space problem, these two series were placed separately below the normal
periodic table to keep it in a manageable and presentable form.
(i)  Why Lanthanides and Actinides are Called so?
Since the two series start after Lanthanum (Z=57) and Actinium (Z=89), so these two
series of elements are named as Lanthanides and Actinides, respectively.
Starting and Ending of a Period:

(Ex-Q.6)

e Allthe periods, except the first period start with an alkali metal anghend.at'a note+je s N

e |tisto be observed that number of elements.in a perlod is fxed oeccu.;e of xiiaxir! 1urr PrpTiieeF
of electrons which can be accommoa‘ﬁted in thenaticular \/ale 1Ck et or tl ie °Ie| Den

- Of 1B Rangd of Atomlc
13t | '_ _____ 1t02
nd 8 3t010
PG _:-:r_g':___‘__J | JL rotal Herlod 3 111018
N Kl : 18 19 to 36
5t Long Period 13 370 5d
6th . 32 55 to 86
7th Very Long Period 3o 87 1o 116*
Table: Different Periods of the Periodic Table

CHEMISTRY-9
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Chapter-3 Periodic Table and Periodicity of Properties

Q.2

Ans:

Write a detailed note on the groups of periodic table. (BWP 2016,17)(U.B+K.B)
GROUPS .
Definition: - [y
“The vertical columns of elements in the periodic tahle-aie calisa g rquis "
Number of Groups:
There are 18 groups in the maders Jelicdic uab'le
IM MPCERTANT T SROYPS

Groug.14 _
It consits\of Fydrogert (H,, Yithium (Li), sodium (Na), potassium (K), rubidium (Rb),
cesium (C4)\aria francium. They are generally called alkali metals.

Aitivouthi-eiements of a group do not have continuously increasing atomic numbers, yet
they have similar electronic configuration in their valence shells.

Family Name:

Elements of this group are also called a family (for example alkali metals) because
normal elements of a group have similar chemical properties and similar electronic
configuration in their valence shells.

Group 2:

It consists of beryllium (Be), magnesium (Mg), calcium (Ca), strontium (Sr), barium
(Ba) and radium (Ra). They are called alkaline earth metals.

Group 17:

It consists of fluorine (F), chlorine (CI), bromine (Br), iodine (1) and astatine (At).
The elements of this group are called halogens.

Group 18:

The gaseous elements of group 18 or zero group are called noble gases. It consists of
helium (He), neon (Ne), argon (Ar), krypton (Kr), xenon (Xe) and radon (Rn). The
elements of this group are called noble gases.

Groups of Normal Elements: (Representative or Typical Elements):

“All s-block and p-block elements excluding noble gases are called normal elements ..
The groups 1, 2 and 13 to 17 contain the normal elements. In the normal elements all the
inner shells are completely filled with electrons, only the outermost shells are incomplete.
Examples:

Group 17 elements (halogens) have 7 electrons in their outermost (valence) shell.
Transition Elements: .
“The elements in which d or f subshells are in the process of CRHl ,;Ip"or arg <d I =d:' \
transition elements . BN -

Table: Different Groups of the Pmodlc fable| VN N
o Lo
ElactiORs Q‘ Configuration
Lesstron | 4 Aikaii metals ns*
2elpetrons | ) VA 7 (Alkaline earth metals) ns2
e electtfms K Boron family ns? np*
“4 élutirons 14 Carbon family ns® np?
5 electrons 15 Nitrogen family 2 ns? np®
6 electrons 16 Oxygen family 2 ns® np*
7 electrons 17 Halogen family 2 ns? np°
8 electrons 18 Noble gases 2 np®
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Chapter-3 Periodic Table and Periodicity of Properties

Q3
Ans:

What are fire works? Describe composition of fire works?(Do you know Pg. # 51)(U.B+K.B)
FIRE WORKS

“It is a technology invented in China and used all over the-waiid?. | |

Importance:

Beautiful fireworks displely are comimen en celebrations tike Pakisian Day or even on

marriages.—+% is dangerous but carsful use of valraus elements and particularly metal salts

of différeny coripositign give beatty aira-colors to the fireworks.

Eieirents ke ‘macnesium, aluminium are used in powdered form. Usually nitrates and

thiicrates aie used. Other chemicals are added to give brilliance and different shades.

Colour Imparted

Sodium salts Yellow
Calcium salts Red
Strontium salts Scarlet
Barium salts Green
Copper salts Bluish green

Precautions:
Because of fire hazard and risk to life and property, only skilled professionals use them.

3.1.1 PERIODS
3.1.2 GROUPS

Q.1
Ans:

Q.2
Ans:

Q.3
Ans:

Q4
Ans:

Q5
Ans:

SHORT QUESTIONS

Why Lanthanides and Actinides are placed separately? (U.B)
Answer given on pg # 100

Why lanthanides and actinides are called so? (U.B)
Answer given on pg # 100

What is the composition of fire works? (Do you know Pg. # 51)(K.B)
Answer given above

What do you know about group 1 elements? (SGD 2016)(K.B)
Answer given on pg # 101 i :
Define groups and periods in the periodic table. ~ r.")é-D_ 2017 GERLK 3_)" '

Answer given on pg # 100 and 101 — NN [

i s o

Halggeris helony to thé group: (K.B)
AT -~ (B)16 (C) 18 (D) 32

10w many elements are there in 4™ period of the periodic table? (K.B)

(A7 (B) 8 (C) 18 (D) 32

Number of elements placed in 6" period is: (LHR 2016 G-1)(K.B)

(A) 18 (B) 8 (C) 32 (D) 14
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4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

21.

29. 1AM

Lanthanide series start after: (K.B)
(A) La (B) Ba (C)Ra (D) Ca —~
For Boron Z =5, it belongs to which block? — | [ By
(A)s (B)p -~ led o o -
Modern periodic table hés | = periods, |\ IR (GRW 2016, G-1)(K.B)
A3 _ — (2) g A OOV ™ (D)9

Which “’we iof the fsllowing ‘elenie onts i n ot fzind in normal periods?(GRW 2016 G-1I)(U.B+K.B)
(A) Borpn\ | 1\ L (B Hetiam (C) Carbon (D) Nitrogen

Waich cne Iz the-snortest period in the periodic table?

(LHR 2016 G-I, 2017 G-11, GRW 2016 G-11)(K.B)
(A) First period (B) Second period  (C) Third period (D) Fourth period

How many elements are present in 6th period? (LHR 2016)(K.B)
(A) 2 (B) 8 (C) 18 (D) 32

The vertical column in the periodic table are called: (GRW 2014)(K.B)
(A) Period (B) Atomic number (C) Group (D) Atomic mass
Which one of the following is a metal? (GRW 2014)(K.B)
(A) H (B)C CN (D) Mg

How many blocks are in modern periodic table? (GRW 2014)(K.B)
(A)3 (B)4 €5 (D)6

4th and 5th period of the long form of periodic table are called: (K.B)
(A) Short period (B) Normal period  (C) Long period (D) Very long periods
Zero group or noble gases have general electronic configuration: (U.B+K.B)
(A) ns®, np? (B) ns?, np* (C) ns?, np° (D) ns?, np®

Elements of group | and Il have valence electrons in: (U.B+K.B)
(A) s- subshell (B) p-subshell (C) d-subshell (D) f-subshell

Group seventeen of periodic table belongs to: (LHR 2016 G-11)(K.B)
(A) Halogens (B) Noble gases

(C) Alkali metals (D) Alkaline earth metals -
The number of groups in the periodic table is: (GRW 2014, RWP 2817 (-1 Juo 2J)17 5t I)(L< ,R.'
(A8 ®9 (I8 (T N\ D20 1o
Which group of periodicitadle is uj--‘-f!le_d nobl! gose-”?. L vy (K.B)
(A)15 _ — o164 /) (RN D) 18

Numbc'fn el eme‘ra‘s n th° fu sf\m mj ' (K.B)
(A) 240N (B2 (C)4 (D)1

'| 5S¢l blener '1- in group Il of periodic table are called (K.B)
£A) T'ransition metals (B) Alkaline earth metals

(C) Halogens (D) Alkali metals

Actinides belong to which block of the periodic table? (U.B+K.B)
(A)d (B)s ©f (D)p
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3.2 TEST YOURSELF _

Ans:

Ans:

Ans:

iv.

Ans:

Ans:

Vi.

Ans:

Vil.

Ans:

viil.

Ans:

iX.

Ans:

Ans:

How the properties of elements repeat after regular intervals? —ili 35
REPETITION OF PROPERTIES . i [
Properties of elements repeat after regildr intervals hecaws? uf iNcregsing’ atomic
number from left to right. The elemeats xvith similas electroriic f‘onflqurauon repeat after
regular interval in successi'/e neiic(s.
In whigr, paitern medera pericilic table was ariaiiged? (U.B)
ARRAINCEMENT GF MOSERN PERIODIC TABLE
Modern, pefjodic takleiwas!érranged in order of increasing atomic number of elements.
Tiel arrangzmen;_of ciements on the basis of their electronic configuration gave a long
fcirn o periodic table. The elements were arranged in vertical columns (groups) and
rorizontal rows (periods) in the modern periodic table.
How many elements are in first period and what are their names and symbols? (K.B)
ELEMENTS OF 1° PERIOD
Number of Elements:
There are two elements in first period of the modern periodic table.
Names of Symbols:
These are hydrogen (H) and helium (He).
How many elements are placed in 4 period? (FSD 2017 G-1)(K.B)
NUMBER OF EL EMENTS IN 4™ PERIOD
There are eighteen elements placed in fourth period of modern periodic table. It starts
from potassium (K) and ends at krypton (Kr).
From which element lanthanide series starts? (K.B)
START OF LANTHANIDE SERIES
Lanthanide series starts from Lanthanum-57. That is why it is called lanthanide series.
From which period actinides series starts? (K.B)
START OF ACTINIDE SERIES
Actinides series starts from 7™ period and element actinium (Ac).
How many elements are in 3rd period, write their names and symbols? (K.B)
ELEMENTS IN 3*° PERIOD

Number of Elements:

There are eight elements in 3rd period of modern periodic table.

Names and Symbols:

Their names and symbols are: sodium (Na), magnesium (Mg), alumlnum (AI) S|I|cnn

(Si), phosphorus (P), sulphur (S), chlorine (ClI) and argon (Ar) ¢ _ : )

How many periods are considered normal.periods? ___- N R R W -

NORMAL PERIQSS | || 7y \» © [ et

There are two periods consitlered éa“norinai per |o1s Thase [J-’-‘I’rOd‘ are second and third.

They are neither too small hor toa/long. -

What |s ile 18AsGil uranmgin elementsin 2 group’> (U.B)
A?F’A'\rG_k‘ T OF ELEMENTS IN GROUP

Elements qre dlrangﬁd ih_grotps because of having similar electronic configuration in

3 thur valanee _shel: Elements of a group have similar properties due to which they are

Lantel Eanily.

Why the elements are called s or p block elements? (LHR 2017 G-1)(U.B)
R P-BLOCK ELEMENT

The elements are called s or p block elements because they have their valence

electrons in their s or p subshells respectively.
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Xi.

Ans:

e

. J I. s

Examples:
e Elements of group 1 and 2 have valence electrons in ‘s’ subshell. Therzfore, thev are,
called s- block elements. : &

e Elements of group 13 to 18 have valence'electrons ™ n’ subshell! The fo i;c)'are
called p-block elements...
Write down the names ot elzmei;is ¢f grOL p ‘Lwi tf their sy'*oo (K.B)
SPOUP L ELEMENTS

Group 1.¢onsisfs of seven ¢lementsyvhicti-ie given below:

hydrogen H),\lithium ’L|) sagium (Na), potassium (K), rubidium (Rb), cesium (Cs) and

frariclium, (7).

"] (AT iE i members are in group 17, is there any liquid, what is its name?(GRW 2016)(k.B)
GROUP 17 ELEMENTS

Number:

There are six elements (F, Cl, Br, I, At, Uus) in group 17 of the periodic table.
Liquid Element:

There is one liquid element.

Name of Element:

Its name is bromine (Br).

3.2 PERIODICITY OF PROPERTIES

Q.1

Ans:

3.2.1 ATOMIC SIZE AND ATOMIC RADIUS

What is meant by atomic size? Give its units of measurements and explain its trends

in modern periodic table. (LHR 2014)(U.B+K.B)
ATOMIC SIZE OR ATOMIC RADIUS

Definition:

“The half of the distance between the nuclei of the two bonded atoms is referred as the

atomic radius of the atom.

Example:

The distance between the nuclei of two carbon atoms in its elemental form is 154 pm, it

means its half 77 pm is radius of carbon atom.

154(pm)
2r

RN R RVl 7GR
EAR e L_g_ e_Eh_ \agiussi Carbon Atom
Units: VT
_\e Units cf atorw rumus are as follows:
| '\\an...eter (10 m)

¢ Picometer (10 ?m)

TRENDS OF ATOMIC SIZE
(i) Trends in Periods:
The atomic radii gradually decrease from left to right in a period.
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Q.2

Ans:

Reasons:

It is because with the increase of atomic number, the effective nuclear charge increages
gradually because of addition of more and more protons in the nudieus: This/rFuclear
force pulls down or contracts the outermost-siell towardstie risicleus. | -

Example: _
Atomic size in period 2 decregs_ef__fr_cr_r 1

157 pn; tcNe 69-pm). |
Bt f’B_T 5C 7N %0 | °F | Ne

113 | 88 | 77 75 73 71 69

{i.) 5 rends in Groups:

The atomic radii increase from top to bottom in a group.

Reason:

The number of shells increases in the successive elements. The distance between the
nucleus and valence shells increases, the effective nuclear charge decreases and atomic
radius increases.

Example:
Atomic size of 1% group elements increases from lithium (152 pm) to cesium (265 pm).

1% group element | Atomic Radii (pm)

3Li 152
Na 186
PK 227
*Rb 248
>Cs 265

What is shielding effect? Write down its trends in modern periodic table.  (U.B+K.B)
SHIELDING EFFECT

Definition:
“The decrease in attractive force exerted by the nucleus on the valence shell electrons
due to the presence of electrons lying between the nucleus and valence shell is called
shielding effect.”

OR - - \
“The electrons present in the inner shells screen or shield #ie, f)n',c of aitrastior. ¥
nucleus felt by the valence shell elprtrons Tms |s Cal ed sk cldlnq eff act” LT
Explanation: y '
The electrons present betvv=en tie ruc1€u< al d i e owter rm)t blle” of an atom reduce the
effectn"-wc ear charge feli b‘*tr electroris’presentin the outermost shell.
The attizztior) CF ater e} ecfl on> *&r, rd nucieus is partially reduce because of presence of
mner el ct ans, \
il el e“d> on inner sheII electrons.
Effective Nuclear Charge:
“The attraction of outer electrons toward nucleus is partially reduced because of
presence of inner electrons. As a result an atom experiences less nuclear charge than
that of the actual charge, which is called effective nuclear charge (Ze) .
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(i)

(i)

Q.3
Ans:

TRENDS OF SHIELDING EFFECT
Trends in Groups:
The shielding effect increases down the group in the periodic table 1C
Reason: | N
This is because the number of inner_shells ner eases froin i ptc Eoton) | n (v
Example:
Due to greater size of the atu .t s (a>y (% tak° wv»ay elex tron frum potassium (Z=19)
than from ,u"hum (Z rll) atem. / AR

Sodium atom Potassium atom

Figure: Shielding Effect is More in Potassium

Atom Than That of Sodium Atom.

Trends in Periods:
The shielding effect does not change in a period if we move from left to right in
periodic table.
Reason:
This is because the number of inner shells remain the same from left to right in the periods.
What is ionization energy? Describe its trends in periodic table.

(Ex-Q.8) (GRW 2014,16, LHR 2015, SWL 2016, DGK 2016, BWP 2016, SGD 2017)(U.B+K.B)

IONIZATION ENERGY (I.E

Definition:

“The amount of energy required to remove the most loosely bound electron from the
valence shell of an isolated gaseous atom is called ionization energy.”

Units of I.LE:

The units of ionization energy are:

e kimol™

First lonization Energy:

The amount of energy required to remove the first electron from the valence shell of an
isolated gaseous awtom is called first ionization energy.

Example:

The first ionization energy of sodium atom is + 496 kJmol™ 1<\ (CAUIL
Na——>Na" +1e” 1\ AH _.:' 4% MJ _mgl Y I_.-"_r..; ": e

Second lonization Energy: ' |

“The amount of energy rejjuired m-*’ﬂm-ovathv el ond) e!et tron! frcm the valence shell of
an isolated gaseous mono poxitive: inon is dalied second iowvization ¢rergy.’

When inere are_mare/than'(ne ei ’)nq in \/F'nuce shell they can be removed one by one
prOV|d|r‘:, aiore anif inore'en: =rgy. Zucias group 2 and 3 elements have more than one electron
in their \ralu cels 1e:!s T 1ef9t0.c they WI|| have more than one ionization energy values.

. __r_»cr'_p_
"~.'_" O Mg——>Mg +1le” AH = +738 kJ mol ™

Mg"* —— Mg? +1e” AH = +1450 kJ mol™
Third lonization Energy:
“The amount of energy required to remove the third electron from the valence shell of an
isolated gaseous di-positive ion is called third ionization energy.”
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(i)

(i)

Q.4

Ans:

TRENDS OF IONIZATION ENERGY
Trends in Groups:
lonization energy of elements decreases from top to bottom in a group;
Reason: _ [ |
The number of shells increases - '
The distance between e, nuclezg-and valehve shalls indreases.
Shelling-effect increases. ;
Nutléar attrasiion sn valence Lle"trans dr creases.

i E lonization energy
Elements (kdmol™)
3L 520
“Na 496
¥ 419
3'Rb 403
%Cs 377

Therefore, ionization energy decreases from top to bottom in the groups of the periodic table.
Trends in Periods:

lonization energy values of elements increase from left to right in a period.

Reason:

The number of shells remains same.

e Shielding effect remains same.

e The effective nuclear charge on valence electrons increases.

e The distance between nucleus and valence shells decreases.

e Nuclear attraction on valence electrons increases.

Therefore, ionization energy increases from left to right in periods of the periodic table.

yAa =T et =gl Li | ‘Be| B | % | 'N | %0 | °F | Ne

SLCARE OV 520 | 599 | 801 | 1086 | 1402 | 1314 | 1681 | 2081

(kdmol™)
Define electron affinity? Why it increases in a period and decreases in-2 qroup in tie
periodic table? (Ex-Q.9)(LHR 2016, GRW 2014, BWP ?011 [ /\’F 205 6)(|J 5+. 3\,
ELECTRON AFFINITY. " " ] | (7, e
Definition: o

“The amount of energy réieased Wisen an- “Iertrow I5 ¢ \cded in theloytermost shell of an
isolated gasgous atom i colled echfru afiny |t) =

Exam; )Ie | \ ) 1.

The ele_unh cf‘anty o“F (A |L(J‘IH& 5328 kJ moI i.e. one mole atom of fluorine releases
328 kJ f eneryy; t¢ Torin ‘ssie mole of fluoride ions.

F+le ——>F AH =328 kJ mol*

'A ﬁ"nty means attraction. Therefore, electron affinity means tendency of an atom to

accept an electron to form an anion.
Units of Measurement:

The units of electron affinity are:

e kimol™
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(i)

(ii)

Q.5

Ans:

(i)

TRENDS OF ELECTRON AFFINITY
Trends in Periods:
Electron affinity values increase from left to right in the perlod
Reason: [ | .
The reason for this increase is, as the size Cf dtosss decreases ir| &.0eriad. tile-attraction of
the nucleus for the mcorr.m elecizzn Ficreases. (That means inore is attraction for the
electron, more energy will he'reiessad:

Fttrf"!g"\‘lf._ul B8 ] 'c | N | %0 | F | "Ne
AT ATRISAY 60| >0 | 29 |-122| 0 |-141]-328] 0
Jterdsn Grougs.
in“algroup electron affinity values decrease from top to bottom because the size of
elements of atoms increases down the group.

1%,

17th Group | lonization

Elements | (kJmol™)

= -328
el ~349
*Br -325

> -295

Reason:

With the increase in size of atom shielding effect increases that results in poor attraction

for the incoming electron i.e. less energy is released out. For example, as the size of

iodine atom is bigger than chlorine, its electron affinity is less than chlorine.

What is electronegativity? Describe the trend of electronegativity in a period and in

a group. (GRW 2014, 16, RWP 2017, FSD 2016, DGK 2016, BWP 2017)(U.B+K.B)
ELECTRONEGATIVITY

Definition:

“The ability of an atom to attract the shared pair of electrons towards itself in a

molecule is called electronegativity. ”

Unit of Measurement:

Electronegativity has no unit because it is a relative value. Electronegativity of fluorine

is 4 (maximum value of electronegativity). The electronegativity of other elements is

measured by comparing with the electronegativity of fluorine.

Importance: -

It is an important property especially when covalent type of bonﬂ'ng 01 elemen"

under consideration.

TRENDS OF ELECTRONEC TIATHY -' (@0~

Trends in Periods: _
Electronegativity increase> from mft t)) ngnt i the) per Jodic Labl( Irhe trend of electro
negativity (is\same as-or ionization eng. gy nd .eiection affinity. It increases in a period
from leftad right ~ | | O
Reason: AR
Pﬁcouse highet 'Z,ﬁ, shortens distance from the nucleus of the shared pair of electrons.

% s erhencestine power to attract the shared pair of electrons.

Elxainple:
Electronegativity values of group 2 are given as follows:

2" Period Elements Li|“Be| B | % | 'N| % | °F
Electronegativit 10/ 16 | 20| 26 | 3.0 | 34 | 4.0
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(iii)

Trends in Groups:

Electronegativity decreases from top to bottom in the group.

Reasons: [y

It generally decreases down a group becaisse, size of the-dton: increas o5 Thus atrantion
for the shared pair of electrons wezikens.

Example:
Electronegativity valuss-af group/17 elcrne nb (h'ﬂ“’"na) are presented here.

mgmm

(o] 32
SBr 3.0
>3 2.7

3.2 PERIODICITY OF PROPERTIES

3.2.1 ATOMIC SIZE AND ATOMIC RADIUS

Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q7

Ans:

SHORT QUESTIONS

What is the trend of atomic radius and atomic size in groups?
(MTN 2017, LHR 2016 G-1)(U.B)
Answer given on pg # 106

Give the trend of ionization energy in a period?
(Ex-9) (FSD 2016,17, MTN 2017, DGK 2017)(U.B)

Answer given on pg # 108
Define electron affinity. (SWL 2017, RWP 2016, GRW 2017 G-1I, LHR 2016 G-I)(K.B)
Answer given on pg # 109
What is electronegativity? Write down its trends in modern periodic table. (U.B+K.B)
Answer given on pg # 109

Why electronegativity increases in a period? (U.B)
Answer given on pg # 110
Define Shielding effect. (K.B)

Answer given on pg # 106

Why the size of atom does not decrease regularly in a period? (LHR 2016, DGK 2016)(U.B)
IRREGULARITY IN ATOMIC SIZE

The size of atom does not decrease regularly in a period. This irregulai: ty.in tie tr RSy mn

metal is due to the involvement of d orbital 't provides nosi's! .elur gi ef;‘er"r ' —

The atomic) racii of the aldmients in perlodlc table: (U.B)

3 (A\ Ihcreass friraeft to right in a period

\H, Ih¢iease from top to bottom in a group

(C) Do not change from left to right in a period

(D) Decrease from top to bottom in a group

The distance between the nuclei of two carbon atom is: (LHR 2014, GRW 2015)(K.B)
(A) 154 pm (B) 140 pm (C) 110 pm (D) 115 pm
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3.

4.

10.

11.

12.

13.

14.

Ans:

The half of the distance between the nuclei of two bonded atoms is referred as: (U.B+K.B)

(A) Atomic size (B) Atomic radius  (C) lonic radii (D) Both Aand R~
The shielding effect of inner electrons is responsible for: - R T (Y
(A) Increasing ionization energy value 1~ {B) Decta >|nﬂ ionizatior eneit Gy =
(C) Increasing electron affirity © (D) Iacieasing e! ec‘rrmeuatl\,.ty

Along the period which one\of-ire flToviil g ackeases: - (U.B)
(A) Atgraic radius—. (Bj+ Joniatior) enérgy-(C Etectron afflnlty (D) Electronegativity
Mark tz incorrec siaieraeny aboutonization energy: (U.B)
(A) It isimaesured in ka/ran: (B) It is absorption of energy

(G I decreazes fra period (D) It decreases in group

v’ izih'is the best reason for i increasing ionization energy from left to right in a period? (U.B)
(A) The shielding effect remains same (B) The nuclear charge increases

(C) The number of inner electrons increases (D) Increasing electronegativity

If we move from left to right in a period, the value of ionization energy: (U.B)
(A) Remains same  (B) Decreases (C) Increases (D) Not affected
Point out among the following which has highest value of electron affinity: (K.B)
(A F (B) CI (C) Br (D)1

Point out the incorrect statement about electron affinity: (U.B)

(A) It is measured in kimol™ (B) It involves release of energy

(C) It decreases in a period (D) It decreases in group

The amount of energy given out when an electron is added to an atom is called:(U.B+K.B)
(A) Lattice energy  (B) lonization energy (C) Electronegativity (D) Electron affinity
Which one of the following halogens has highest electronegativity?(RwWp 2017 G-11)(K.B)

(A) Fluorine (B) Chlorine (C) Bromine (D) lodine
Electronegativity of fluorine is: (FSD 2017 G-I)(K.B)
(A) 25 (B) 4 (©) 3.0 (D) 3.4

The trend of electronegativity in periodic table is same as: (U.B)

(A) lonization energy (B) Electron affinity (C) Shielding effect (D) Both A and B
3.3 TEST YOURSELF

How can you define atomic radius? (K.B)
(SWL 2016,17, RWP 2016, LHR 2017 G-I, RWP 2017 G-I1)

“The half of the distance between the nuclel of the two bonded atoms |q rnferred as thie a1
atomic radius of the atom. — (e N (O VU

The distance between the nuclei of iwo ca, bcr a oms m I s =Iernonta ’rﬂrm 154 pm it
means its half 77 pm is ragius of cArSonyatam. | LR

ST\ | V() e 1

I |
& §

Figure: The Radius of Carbon Atom
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Ans:

Ans:

NS

Ans:

Vi.

Ans:

Vil.

Ans:

viil.

Ans:

What are Sl units of atomic radius? (K.B)
LUNITS OF ATOMIC RADI - —
Although SI unit of length is meter but atom is too small to measur its-adius in hetars,
Therefore, atomic radius is measured.in piconetsr (jin)) ="1L;* i L0~
Why the size of atoms detriases i=a periad?) | ho (U.B)
Size of the-gtom decreases, iri, a period because affective nuclear bnarge increases in a
period‘as a resuit-force (f! attzacticn 'between nucleus and outer most shell increases
which rasUl! it| decréas? bf alomic size.
efine ion! zat_lm 2NETQY. (GRW 201117 G-I)(K.B)
I OF IONIZATION ENERGY
“The amount of energy required to remove the most loosely bound electron from the
valence shell of an isolated gaseous atom is called ionization energy.”

Na——>Na" +1e AH = +496 KJ mol™*
Why the 2" jonization energy of an element is higher than first one? (U.B)
2" JONIZATION ENERGY OF ELEMENT
A monopositive gaseous ion has more protons than electrons. The effective nuclear
charge increases and it attracts the remaining electrons more strongly. Thus removal of
2" electron becomes difficult. That is why 2" I.E is higher than first one.
What is the trend of ionization energy in a group? (U.B)
lonization energy of elements decreases from top to bottom in a group.
Reason:
e The number of shells increases
e The distance between the nucleus and valence shells increases.
e Shelling effect increases.
¢ Nuclear attraction on valence electrons decreases.
Why the ionization energy of sodium is less than that of magnesium? (U.B)
IONIZATION ENERGY OF SODIUM AND MAGNESIUM
The ionization energy of the sodium is less than the magnesium because both sodium and
magnesium belong to same period. When we move from left to right in a period, atomic_ -
size decreases and ionization energy increases that is why the -c;);z'ati‘dr‘._ engrg)| bf!
sodium is less than that of magnesium.  — NN o N aes
Why is it difficult to remove an EIeLtron Irom hal 7g =ns _ i A (U.B)

Itis diffi f‘U]t fo remoye e, eleurc&arm hu'oqens ccause of foIIowmg reasons:
o  Smaian algmic §iz? '

Morg efrecn /e nucieawharge (increase in proton number)
- .I-ur;h alucton affinity

High electronegativity values.
What is shielding effect? (SWL 2017)(K.B)
“The electrons present in the inner shells screen or shield the force of attraction of
nucleus felt by the valence shell electrons. This is called shielding effect .

8]
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X.

Ans:

Xi.
i \I.";

Xil.
Ans:

ACDDB“IAD“A“B Y C

LMY

How does shielding effect decreases the force of electrostatic attractions between

nucleus and outermost electrons? (LFR)
EFFECT OF SHIELDING EFFECT ON FORCE QFATTRACIION | |

The electrons present between the nucleus'and the qutaimest she!l of Ar atom. ralliice the

nuclear charge felt by the zigctrons-gresendin tie puteimodt shell. The attraction of outer

electrons towards nucleus s partiady 'rkducyd Hacadise DE-inner elasirons. As a result an

atom ¢xperiences Tess-nuclear. Chaige) thanthat of the actual charge, which is called

effectiva riucleer chargs [ Zes).

\Why|do the biq)e'.‘ cize atoms have more shielding effect? (U.B)

[ I\ HIELDING EFFECT OF BIGGER SIZE ATOM

The bigger size atoms have more shielding effect because in bigger size atoms the number

of inner shells and inner shell electrons increases which increases shielding effect.

Which element has the highest electronegativity? (K.B)

HIGHEST ELECTRONEGATIVE EL EMENT
Fluorine (F) atom has the highest electronegativity value among all the elements.

Electronegative Value:

Its electronegativity value is 4.00.

ANSWER KEYS
INTRODUCTION

BCCA

3.1 PERIODIC TABLE

3.1.1 PERIODS AND GROUPS

i v‘ ATOMIC SIZE AND ATOMIC RADIUS

£
B

C CA BEEC NS B ENARBRHED gUE C D
C C gsR A ARYa C sl D iR B Wi\l B il C
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E
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EXERCISE SOLUTION _

10.

Ans:
ANgT,

“NS:

MULTIPLE CHOICE QUESTIONSHmE
The atomic radii of the elements in Pericul; Tabler {8WP 2015 /11| [IGK201 (€ (+4{J.B)
(a) Increase from left to right in a perfod -1 (b, Ircrease frora top™o Lotesi'in a group
(c) Do not change from left i right-isia periqa™ (c) 'Decriease filorntop io/bottom in a group
The amau;i of energy-giveniaut wher ain election-s-added to an atom is called:
(FSB2017 G-11, BWP 2016 G-1,11 2017 G-11)(U.B+K.B)
(a) Lattice ¢neray b lorizatier'energy (c) Electronegativity (d) Electron affinity
MerdeleeV Perindic, Tabie was based upon the:
- (GRW 2016 G-1, RWP 2017 G-I, SWL 2017 G-11, MTN 2016 G-I1) (K.B)
(c) Elecronic configuration (b) Atomic mass
(c) Atomic number (d) Completion of a subshell
Long form of Periodic Table is constructed on the basis of:
(RWP 2017 G-I, DGK 2017 G-I, 11, SWL 2016 G-11)(K.B)
(a) Mendeleev Postulate (b) Atomic number (c) Atomic mass (d) Mass number
4th and 5™ period of the long form of Periodic Table are called:
(SGD 2017 G-11, BWP 2017 G-I, MTN 2016 G-I, SGD 2016 G-1)(K.B)
(a) Short periods (b) Normal periods  (c) Long periods (d) Very long periods
Which one of the following halogen has lowest electronegativity?
(LHR 2017 G-1, SWL 2017 G-I, FSD 2016 G-1,I1)(K.B)
(@) Fluorine (b) Chlorine (c) Bromine (d) lodine
Along the period, which one of the following decreases: (DGK 2017 G-11, FSD 2016 G-1)(U.B)
(a) Atomic radius (b) lonization energy (c) Electron affinity (d) Electronegativity
Transition elements are:
(LHR 2017 G-I, SGD 2017 G-II, SWL 2017 G-I, BWP 2016 G-I, RWP 2016 G-II, SGD 2016 G-I)(K.B)

(@) All gases (b) All metals (c) All non-metals  (d) All metalloids
Mark the incorrect statement about ionization energy: (BWP 2017 G-1)(U.B)
(a) It is measured in kJmol™ (b) It is absorption of energy
(c) It decreases in a period (d) It decreases in a group
Point out the incorrect statement about electron affinity: (BWP 2017 G-1)(U.B)
(a) It is measured in kimol™ (b) It involves release of energy
(c) It decreases in a period (d) It decreases in a group

ANSWER KEY

EXERGISE SAOR" E‘Z&ﬂu

What do uu mean by-groups anai pei; |ods in‘a-Perisuic Table?
= " (R NP@O&Q GRW 2047G-11, LHR 2017 G-I, GRW 2016 G-1)(U.B+K.B)
Answer; gl‘mn 0N g ¢ 95,

Give the tiend bf fopizacon energy in a period. (FSD 2017-G11)(U.B)
Anzwer. civer-snpg # 108
Vit the size of atom does not decrease regularly in a period? (U.B)

IZE OF ATOM IN PERIOD
Because of electronic configuration of 3d and 4s orbitals, there |s a variation in atomic
size in transition series. For example, atomic size decreases in 4™ period but from Nickel
(Ni) to Zinc (Zn) it increases and again decreases.

CHEMISTRY-9 114



Chapter-3 Periodic Table and Periodicity of Properties

4.

Ans:

Ans:

Ans:

Ans:

Ans:

Why noble gases are not reactive? (GRWP 2016-I)(U.B)
REACTIVITY OF NOBLE GASES
Noble gases are not reactive because they have their valence-cheils campletel /| fILE-C'_
They have 2 or 8 electrons in their valence|st'ells. Theii atems i riot havavagin: spaces
in their valence shell to acesmmocate msic elzctriyns. F.wehetpn_ th?y doTiot gain, lose or
share electrans.
Why Cesi urn) (akave l=‘?) tqumq l1tt e ene"r*/ 10 release its one electron present in
the outzriviost shali? | | 1 (U.B)
' l\u_R Y REQUIRED BY CESIUM
Casinm-reaiie hitle energy because it has greater atomic size, more shielding effect (due
t5 presence of more electrons) that’s why it required little ionization energy to release its
one electron present in outmost shell.
How is periodicity of properties dependent upon number of protons in an atom?(U.B)
DEPENDENCE OF PERIODICITY
Number of protons in an atom represents atomic number of that element which increases
regularly by one from element to element. So the arrangement of elements according to
increasing atomic number shows the periodicity in the electronic configuration of the
elements that leads to periodicity in their properties.
Why shielding effect of electrons makes cation formation easy? (U.B)
FORMATION OF CATIONS
The shielding effect of electrons makes the cation formation easy because it reduces the
nuclear pull on the outermost electrons and they are less tightly held by the nucleus and
can easily be lost from the outermost shell.
What is the difference between Mendeleev's Periodic Law and Modern Periodic Law?
(GRW 2016 G-I, LHR 2016 G-I, FSD 2017 G-I1)(U.B)
DIFFERENTIATION
The differences between Mendeleev’s Periodic Law and Modern Periodic Law are as
follows:

Mendeleev’s Periodic Law Modern Periodic Law

Definition

e Properties of the elements are periodic | e Properties of the elements_are perlodL | K\

function of their atomic masses. function of their atamic (it ers. |
s oL, ("0 \\ Y (000

e Atomic masses is less rfindamigatal | o Af.omlr,_ ,rrun'nbx;r ,is} more fundamental
property and it.is the basis of \/Ic.rdeiew‘ | properiy_ane it is 1..c basis of modern
periodic } a\(;«__-_:_”;;___l "l aeriodic law.

9. Why and hov are tle menisiarrariged in 4™ period? (U.B)

Ans \ - ELEMENTS OF 4™ PERIOD

I.-' "I"f”_y /\n 2 lged'7 .

The elements are arranged in the 4™ period because they are all having four electronic
shells.

Mode of Arrangement:

They are arranged by increasing atomic number from left to right in the period.
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Ans:

Ans:

Ans:

10.

Ans:

Explain the contributions of Mendeleev for the arrangement of siements iy iz

Periodic Table. . C L (U

Answer given on pg # 94 (Topic 3.1 ' ~

Show why in a "period" tite size oi-an atem ceriakes if oane Moves from left to right?
§ TREMLS Q2F ATOMIC SIZEUN BERIODS

The atemic, size gradual; y dtCI’ ’-IS(:f orn feft0 right in a period.

Reasons: |

It i< Decaude vm“ Lhe Increase of atomic number, the effective nuclear charge increases

V) a"fua..y because of addition of more and more protons in the nucleus. This nuclear

force pulls down or contracts the outermost shell towards the nucleus.

Example:

Atomic size in period 2 decreases from Li (152 pm) to Ne (69 pm).

RN E O R el sLi [4Be| sB | 6C | N | sO | oF | 10Ne

NG TN(el ) 152 (113 | 88 | 77 | 75 | 73 | 71 69

Describe the trends of electronegativity in a period and in a group.
Answer given on pg # 109, 110 (Topic 3.2)

Discuss the important features of Modern Periodic Table.

Answer given on pg # 96 (Topic 3.1)

What do you mean by blocks in a periodic table and why elements were placed in blocks?
Answer given on pg # 97 (Topic 3.1)

Discuss in detail the periods in Periodic Table?

Answer given on pg # 100 (Topic 3.1.1)

Why and how elements are arranged in a Periodic Table?

Answer given on pg # 99 (Topic 3.1)

What is ionization energy? Describe its trends in the Periodic Table?

Answer given on pg # 107 (Topic 3.2) _
Define electron affinity, why it increases in a period and decreases m d aroup BN
Periodic Table. _ —~n \
Answer given on pg # 108 (Topic 2:2) | | — T\ 7 st LS

Justify the statement, bi! 1gor 5|7P_ Groyns-hale Inw iorizatior; er efgy and have more
shleldlnq & fect , Y, . (U.B)

Justlflc Atinn: |
A“ W2 miove dcv e Lh'e"group more and more shells lie between the valence shell and the

i Jtlius’ of the atom, these additional shells reduce the electrostatic force felt by the
electron present in the outermost shell which results more shielding effect by such bigger
size atoms. Resultantly the valence shell electrons can be released easily. Therefore
bigger size atoms have more shielding effect and low ionization energies.
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Q.1

Ans:

Q.2

Ang

Q.3

Ans:

Q.4

Ans:

Q5

Ans:

Q.6

Ans:

ADDITIONAL CONCEPTUAL QUESTIONS

Which is more fundamental property than atomic mass? (Do vo:1 Know Pg. # 4B 5)
ATOMIC NUMBER IS MORE FUNDAMENTA|- Q&!E_Tl( ~ '

Atomic number of an element is mor2 fund! amenigl nrc rﬂrty hon atomic.mass bel,ause

e Itincreases regularly’by; 1 frors aleinent t'elomierit.

o ltis fixed for every2lernelt.

e Notwo, elzinents have semse aton' |c nraber.

Explainiwita examples'ttat! hew you can define position of an element a period? (U.B+A.B)
[y _PSSITION OF AN ELEMENT ALONG A PERIOD

e| “\Jaience electrons decide the position of an element along a period.

e Elements with 1 valence electron occupy the left most position in the respective

period like alkali metals.
e Elements with 8 valence electrons occupy the right most position in the respective
periods like noble gasses (Except helium).
What are demerits/drawbacks of Mendeleev’s periodic table? (U.B)
DEMERITS/DRAWBACKS OF MENDELEEV’S PERIODIC TABLE

e Based on atomic mass instead of atomic number.

e Did not explain the position of Isotopes.

e Wrong order of atomic masses of some elements.

What is the contribution of Moseley? (K.B)

CONTRIBUTION OF MOSELEY

In 1913 H. Moseley discovered a new property of the element i.e. atomic number. He

observed that atomic number instead of atomic mass should determine the position of

elements in the periodic table.

Who were Alchemists and what was Alchemy? (Do you know Pg. # 49)

ALCHEMIST AND ALCHEMY

“A group of Muslim scientists who tried to convert common metals into gold and find

cure to diseases and give eternal life to the people is called alchemists and this branch of

chemistry is called alchemy.”

For thousands years alchemy remained field of interest for the scientists...—. . )

What are transition elements? o~ (Fsh 201705

TRAN L_L ___,_T‘ '. _' AN 1 A -

“Elements in which d orf U wshﬁ""are iniire prodess o‘r ccmwlﬂtlcn are called transition

elements.” e AR Y - -

Examples | | T SN -

The eleiments i g o Jp» R t') 12 and lanthanides as well as actinides are called transition

-'I

LY

—, giern nte, T hny Lplmg 10 periods 4, 5, 6 and 7.
!Nnrt i3 the basis of electronic configuration? (U.B)

BASIS OF ELECTRONIC CONFIGURATION

Atomic number of an element is equal to the number of electrons in neutral atom. So
atomic number provides the basis of electronic configuration.
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Q.8
Ans:

Q.9

Q.10
Ans:

Q.11
Ans:

Q.12
Ans:

Defmnicon:

A%

What was the main objective of Al-chemists?(Do you know Pg. # 49)(U.B+K.B)
MAIN OBJECTIVE OF ALCHEMIST

Alchemists (A group of Muslim scientists) worked with two maln nhje( uuec

(i) Change common metals into gold -

(i) Find cure to dlseases and give Afe“nal life c pvople

They belicwad all kinds of _r1a*tef Wwere garpe._cambitiation of “Tour basic elements.

Substances, arg—aifferent \Lecause. these._eléiiients combine differently. By changing

compositini or ratic|or anypie clerient, new substances can be formed.

What are the advantuees :nd disadvantages of the work of Alchemists? (U.B+K.B)

[ b ALVANTAGES AND DISADVANTAGES OF ALCHEMISTS

Advantages:

Many methods and techniques invented by alchemists are still used in chemistry.

Disadvantages:

The way of making gold from silver or lead was never found and secret of eternal life

was never discovered.

Why number of elements in a period is fixed? (U.B)
FIXED NUMBER OF EL EMENTS IN A PERIOD

Number of elements in a period is fixed because of maximum number of electrons a

particular valence shell accommodates.

Why elements of a group named as family? (U.B)
ELEMENTS OF A GROUP NAMED AS FAMILY

“Due to similar chemical properties because of similar valence shell electronic

configuration, elements of a group called as family. ”

Example:

For example group eighteen known as noble gases.

Write down the types of elements on basis of completion of their inner & valence

shells. (U.B+K.B)

TYPES OF ELEMENTS ON BASIS OF COMPLETI F INNER & VALENCE SHELL

On basis of completion of inner & valence shell, elements of modern periodic table are

divided into 3 types:

1. Normal elements

2. Transition elements

3. Noble gases

1. NORMAL ELEMENTS

Definition: = [ LA
“Those elements whose inner shells are complnte ¥ fnleﬂ Wi h euac mn;, ordy vaignce
(outermost) shells are incos :)Iete ' )

Examples: RYFAR'

o Grompil! .~ ¢ L\

e Grozpl2 {4\ o L “\

o Groyp13-417\ % 1

I \ —~ 2. TRANSITION EL EMENTS

“Those elements whose both inner & valence shells are incomplete with electrons. ”
e In these elements ‘d’ subshell is in the process of completion.

Examples:
Group 3 to 12 elements
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Q.13
Ans:

Q.14
Ans:

Q.15

Ans:

Q.16
Ans:

Q.17
Ans:

Q.18
Ans:

AnNs:

3. NOBLE GASES
Definition:
“Those elements whose both inner & valence shells are complemlvf IIw@ mrh nle(t oris.”
e They are non-reactive elements._ - -
Examples:
He, Ne, Ar, Kr, Xe, Rn -
Why aird *10 N elemeiits are airanged in e 3¢ ‘;rlod’> (FSD 2017)(U.B)
ARRANGEMENT OEELEMENT IN MEEL EMENT IN 3%° PERIOD
Whv Arrerigea? | '
The elemerits (e Mg, Al, Si, P, S, Cl and Ar) are arranged in the 3" period because they
ef_lre a.1'7aving three electronic shell.
Mode of Arrangement:
They are arranged by increasing atomic number from left to right in the period.

Write the names of elements of the first period. (RWP2017,GRW2017G-LII)(K.B)
FIRST PERIOD
It is called a short period. It consists of only two elements hydrogen and helium.
Write about group 18 elements? (SWL 2017)(K.B)
OR
Write down symbols of noble gases. (SGD 2017 G-1)(K.B)

GROUP 18 EL EMENTS
The gaseous elements of group 18 or zero group are called noble gases. It consists of
helium (He), neon (Ne), argon (Ar), krypton (Kr), xenon (Xe) and radon (Rn).
Why Li has greater ionization energy than Rb? (U.B)
REATER IONIZATION ENERGY OF Li
Lithium has little greater ionization energy (520 kJmol 1) then rubidium (403kJmol™)
because as we move down the group more and more shells lie between the valence shell and
the nucleus of the atom, these additional shells reduce the electrostatic force felt by the
electrons present in the outermost shell. Resultantly the valence shell electrons can be taken
away easily.
Why chlorine has greater electron affinity as compared to fluorine? (U.B)
ELECTRON AFFINITY OF FLUORINE
Fluorine has smaller atomic size and its nine electrons are tightly held by the nucleus sn

that the thick electronic cloud shield the force of the attraction of-the nugleus o |the! W

incoming electron. Due to this weak force of attractior, 'e'és‘-ene;rgy 15 teleasey;-as
compared to chlorine. . N R
Why is energy required 1D liemovee an, elpvtrnn f’om R ctch { (U.B)
As we knaw that there.is ffoige of atirictioi prcsen'r ¢tween nucieus and the revolving
electrhng.! In giger. fo PRI cve an\e\(\ct ‘Gn_wié-have to provide energy to break this force
of attré ct m '
\ 1 Na — Na™ + le”

'-\m'r'Pry ISy paergy released when an electron added in to the outermost shell of an

awom? (U.B)
Energy is released when an electron added into outermost shell of an atom because a new
force of attraction developed between nucleus and incoming (extra) electron.

F+1le —»F1
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Dobreiner law of Triads

Nes 'HW law cf O tVEs

TERMS TO KNO

Definitions

A German chemist (1829) Dobersingr ’)le(‘rV“u relatipnskin™
between atcric masses of ‘selreral groups’ of three-eiements
call2d triads; \ -

sawof Triads: -

" by i the, hettra-or middle element had atomic mass average of
the o:hizi two elements. ”

In 1864 British chemist and musician Newlands put forward his
observations in the form of 'Law of Octaves'.

Statement:

“According to Law of Octaves there was a repetition in chemical
properties of every eighth element if they were arranged by their
increasing atomic masses. ”

Mendeleev’s Periodic Table

"Properties of the elements are periodic functions of their
atomic masses"*

Modern Periodic table

"Properties of the elements are periodic functions of their
atomic number"*

Blocks “On the basis of completion of a particular subshell, elements
with similar valence subshell electronic configuration are
referred as a block of elements ”.

Periods “Horizontal rows of elements in the periodic table are called
periods”.

Groups “The vertical columns of elements in the periodic table are

called groups.”
Number of Groups:
There are 18 groups in the modern periodic table.

Atomic Radius

“The half of the distance between the nuclei of the two bonded
atoms is referred as the atomic radius of the atom. -

Shielding effect

“The electrons present in the inner_shells screerizor ishi =Ij tn\, X
force of attraction ¢f jucleus-feit o‘ thip™ /an nel sE“VLI §1 [BCtrons.
Thig-ig called.shie! dging nifect 1.

lonization energy.
&

Electron alfinity, |
% , I R, ol

| Bounyl ele

~*The amount of energy released when an electron is added in

“The anfount G energy \requirtc—o remeve “the most loosely
on ‘from-ihe valence shell of an isolated gaseous
atom is calied 1onization energy .

the outermost shell of an isolated gaseous atom is called
electron affinity .

Electronegativity

“The ability of an atom to attract the shared pair of electrons
towards itself in a molecule is called electronegativity. ”

CHEMISTRY-9 120



K Chapter-3 Periodic Table and Periodicity of Properties

CUT HERE

SELF TEST
Time: 35 Minutes “viarks 25
Q.1  Four possible answers (A), (B), (C) and (D) to each ouest uon wre gheen, magk.-kie
correct answer. ox =G
1. The general electronic cci .nguraufn ofmalguens is:
(A) ns?np?— @)t/ L ACh st (D) ns’np®
2. The d-Eiuck elznients lie netwean e blocks:
(A)ygandp | | L L3y dand f (C)pand f (D) fands
J Br \:_/‘h"i;h nalogens have highest electron affinity:
' (A) Fluorine (B) Chlorine (C) Bromine (D) lodine
4. Which of the following have more shielding effect:
(A) Hydrogen (B) Lithium (C) Sodium (D) Potassium
5. Electronegativity of Fluorine is:
(A)4.0 (B) 3.2 (©)3.0 (D) 2.7
6. Normal elements which groups:

(A)Groupland2 (B)Group13tol17 (C)Bothaandb (D) Group 3to 12

Q.2  Give short answers to the following questions. (5%2=10)
(i) Differentiate between Periods and Groups.

(i)  How many elements are their in 3" period, write their names and symbols?

(iii)  Why electron affinity increases in a period?

(iv)  Define Electronegativity. Give its trends.

(V) What is the difference between Mendeleev’s Periodic law and Modern Periodic law?

|4, -

Q3 Answer the following questions j ndetall -_ \ '_ ARRN | (5+4=9)
0] What is lonization Energy I:e%r t,e I tr=n1s i pef-aocm Lbie - 5)
(i) Dlscuse I«le Irn )orf'ant Teatules ﬁb&[ OUIL t;ule 4)

Note

.' .'_ni’.i.f.étlt: orguardians can conduct this test in their supervision in order to check the skill
|
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A of students.
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