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Chapter-3 Periodic Table and Periodicity of Properties
INTRODUCTION

Q.1  Define periodic table. (SGD 2017 G-1)(U.B+K.B)

Ans: PERIODIC TABLE

“A table obtained by arrangement of elements into groups and periods on the basis of
similarities and differences in their properties is called periodic table .
Its helps to study the properties of elements easier.

Q.2  What is the significance of periodic table? (URB+A.B)
Ans: SIGNIFICANCE OF PERIODIC TABLE

The significance of periodic table is as follows:

(i) It 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.

Q.3  How the elements were arranged in the modern periodic t%, (U.B)
Ans: ARRANGEMENT OF ELEMENT

The orderly arrangement of elements generally coincided wi reasing atomic number.
Q.4 Differentiate between groups and periods. (DGK 2017)(U.B)
Ans: DIFFERENTIATION &/

The differences between groups and periods arisNo S:

Periods

The horizontal rows of elements in

e The vertical columns of eleme @
the periodic table are called periods.

periodic table are called grou\

Number

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

¢ Direction of Study

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

&[ MULTIPLE CHOICE QUESTIONS

1. the significant features of the periodic table was that is predict the
oMundiscovered particles. (U.B)
A) Qualities (B) Properties (C) Values (D) Mass

2. The vertical column of the table was called: (K.B)
(A) Period (B) Line (C) Group (D) Row

3. Horizontal rows of the periodic table were called: (GRW 2017 G-1)(K.B)
(A) Rows (B) Line (C) Period (D) Group

4. The orderly arrangement of elements generally coincided with the increasing: (U.B)
(A) Atomic number (B) Atomic mass (C) Group (D) Period
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3.1 PERIODIC TABLE

Q.1 (a) Describe Dobereiner’s triads with the help of an example.
(LHR 2015, SGD 2016, RWP 2016, SWL 2016, BWP 2016)(U.B+K.B+A.B)

(b) What is the contribution of Cannizzaro? (K.B)

(c) Write a note on Newland’s octaves. (GRW 2016, DGK 2016, 17, BWP 2016, 17)(J.B+K.B)

Ans: (a) DOBEREINER'S TRIADS \

several groups of three elements called triads.

Introduction:
A German chemist (1829) Dobereiner observed relationship betwebo@wasses of

Law of Triads: PN
“In a triad the central or middle element had atomic mass avera@ other two elements. ”

Example:
One triad group example is that of calcium (40), str% 8) and barium (137).
t

The atomic mass of strontium is the average of th ic masses of calcium and barium.
Ca = 40 ‘ Z>

Sr =

Ba =

40+137
2

e This classificatjoridi et wide acceptance.

Drawbacks:
e Only a few elements c% rranged in this way.

(b) Cannizzaro

He successfully &eterlined the correct atomic masses of elements in 1860.
o

(c) Newlané

ves
P
clawes
ent:

“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. ”

Comparison:

He compared it with musical notes.

chemist and musician Newlands put forward his observations in the form of ‘Law

Drawbacks:

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 Explain the contributions of Mendeleev’s for the arrangement of elements in his
Periodic Table. (Ex-Q.1)(K.B)
Ans: MENDELEEV'S PERIODIC TABLE
Introduction:
A Russian chemist, Mendeleev arranged the known elements (only 63)
in order of increasing atomic masses, in horizontal rows called |
periods, so that elements with similar properties were in the same /
vertical columns. This arrangement of elements was called Periodic /
Table. ~—Aa
Mendeleev’s Periodic Law: Mendeleev’s woﬂ
"Properties of the elements are periodic functions of their ',’""5"“"@9 st and
. " inventor. e MJwas the
atomic masses cre version of
Demerits of Mendeleev’s Periodic Table: odic Wble of elements
Although Mendeleev’s periodic table was the first ever | with\ghe help of the table
attempt to arrange the elements, yet it has few demerits in it Hegredrcted the properties
e It did not explain the position of isotopes. element yet to be
e Wrong order of the atomic masses of some e Q iscovered.
suggested that atomic mass of an element cannot s @e basis for the arrangement
of elements. {)
Q.3  Discuss in detail how elements are arranged @ dic table? (Ex-7)
(FSD 2016, 17, RWP 2016)(U.B)
Ans: M

Atomic number is more fundam
Atomic number of an elemept i ndamental property than atomic mass because:
e Itincreases regularly b element to element.

o Itis fixed for eve
e No two eleme
So the discovery offgtolgic number of an element in 1913 led to change in Mendeleev's
periodic law whith based on atomic mass.

@mPériodic Table:

orizontal row, properties of elements were found repeating after regular intervals

Neori | ) .
Qw that elements of similar properties and similar configuration are placed in the

ame group. It was observed that after every eighth element, ninth element had similar
properties as the first element.
Examples:
e 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.
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Q.4 (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 the
periodic table. (U.B+K.B)
Ans: (a) SIGNIFICANCE OF ATOMIC NUMBER
The significance of atomic number in the arrangement of elements in the modern periodic
table lies in the fact that as electronic configuration is based upon atomic number, so the
arrangement of elements according to increasing atomic number shows the perfgdicity
(repetition of properties after regular intervals) in the electronic configuraion @f the
elements that leads to periodicity in their properties. Hence the arrangeme ents
based on their electronic configuration created a long form of periodic tabl@

Periodicity:
“The repetition of properties of elements after regular intervals in eriodic table is

called periodicity ”.

(b)

Periods:

“The horizontal rows of elements in a periodic mblﬁ d period”.

Properties:

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

e Asaresult properties of elementsg eriofl are continuously changing.

e The number of valence electr es the position of an element in a period.

Examples:

e Elements which have n in their valence shell occupies the left most
position in the re e ds such as alkali metals.

e Similarly the e |ng 8 electrons in their valence shells such as noble gases
always occu;y ht most position in the respective periods.

Groups:

“The vertlc mns in a periodic table are called groups .

Prope

e oups are numbered from left to right as 1 to 18.
w lements in a group do not have continuously increasing atomic numbers.
Q ather the atomic numbers of elements in a group increase with irregular gaps.
But the elements of a group have similar electronic configuration i.e. same number
of electrons are present in the valence shell.
Examples:
e The first 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.

St
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Chapter-3 Periodic Table and Periodicity of Properties
Q.5 Discuss the important features of Periodic Table.(FSD 2016, SGD 2016,17, SWL 2016)(U.B+K.B)
Ans: IMPORTANT FEATURES OF LONG FORM OF PERIODIC TABLE

The important features of long form of the periodic table are as follows:

Periods:

(1) Number of Periods:

This table consists of seven horizontal rows called periods.

(i) Number of elements in a period:

e First period consists of only two elements.

Second and third periods consist of 8 elements each. \

Fourth and fifth period consist of 18 elements each.

Sixth period has 32 elements. @
Seventh period also has 32 elements and is incomplete, since ne are

expected to be disconcerted.
(iii) Properties of Elements of a Period:

Elements of a period show different properties. 00

Groups:

which are called groups.

(ii) Properties of Elements of a Group:

The elements of a group show similar chemi @rties.

Blocks of the Periodic Table:

Elements are classified into four blocm g upon the type of the subshell which

(1) Number of Groups:
There are 18 vertical columns in the periodic table n{ dJ to 18 from left to right,

gets the last electron. These are: s, pfd a cks in the periodic table.

Light metals Modern Periodic Table ;':::s'
1 Non-mr o
' 1.ol:79 2 — e

> Ei I;e Heavy metals g

: X 15.99

8191‘ 91021 7 oy 16

3| Na| Mg S

12
2299 | 24.30 3 4 5 6 & 8 9 10 11

19| 20| 21 2202324125 1726 270 28 29 | 30
4 K Ca | Sc Ti A\'% Cr |Mn| Fe | Co | Ni | Cu| Zn
39.00 | 40.08 | 44.95 | 47.87 | 50.94 | 51.90 | 54.94 | 55.84 | 58.93 | 58.69 | 63.55 | 65.39 | 69.72

32.07
| 34

il Se
78.96

37 38 | 39 40 | 41 42 43 44 | 45 46 | 47 | 48 49 | 50 | 51 | s2 ( ]
5| Rb| Sr Y | Zr |Nb|Mo| Tc | Ru| Rh | Pd | Ag| Cd| In | Sn | Sb | Te Xe |
8547 | 87.62 | 88.90 | 91.22 | 92.91 | 95.94 | 97.91 | 101.07{102.91|106.42|107.87|112.41| 114.62| 118.71| 121.76] 127.60| 126.90 131 29|
LE 56 @ 72 73 74 75 76 | 77 78 79 | 80 81 82 83 84 | 2

6| Cs| Ba Hf | Ta w Re | Os Ir Pt Au | Hg| Tl Pb Bi |Po| At}
132.90|137.33 178.49|180.95|183.84|186.21| 190.2 |192.22|195.08|196.97|200.59|204.38| 207.2 | 208.98]|208.98
! 87 88 . 104 105]| 106| 107|108 | 109|110 111 | 112 113 | 114|115 116
7| Fr | Ra Rf | Db Bh | Hs | Mt| Ds Rg Uub| Uut|Uuq|Uun|Uuh
223.0% 26.02 261.11]|262.11]263.12|262.12| 265 |266.14| 269 27 277 284 289 288 292
- 57 58 59 60 61 62 63 64 65 16)6 g7 gs 1§9 \7,%
Lanthanides 13165” IQCO.e‘l‘I 14P0.r91 1Hg4 1?4'?9‘1 1SSOn3‘3 15‘;6 1.'9.‘;5 1;22 132.y5 164%3 16726 158'.';3 173.04

89 | 90 | 91 92 | 93 |1 94 | 95| 96 | 97| 98 | 99 | 100| 101 | 102
Ac | Th U Np Am | Cm | Bk | Cf s | Fm No
1227.03 | 232.04|231.04|238.03[237.05 |244.66 | 243.06| 247.07|247.07| 251.08| 252.08| 257.10| 258.10| 259.10| 262. 11

-
Actinides

Key:

Colour of box of elements Colour of symbol of elements
Metals Yellow Black = Solid
Non-metals Blue Blue = Liquid
Metalloids : Green Red = Gas
Nobel Gases Pink Purple = Synthetic

Figure: Modern Periodic Table or Long Form of the Periodic Table of Element
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Q.6

Ans:

What do you mean by blocks in the periodic table and why elements were placed in
blocks? (U.B+K.B)
BLOCKS OF ELEMENTS
“On the basis of completion of a particular subshell, elements with similar valence

subshell electronic configuration are referred as a block of elements .

Types of Blocks:

e There are four blocks in the periodic table named after the name of the subshell which
is in the process of completion by the electrons.

e Theseares, p, dand f blocks in the periodic table. \

s-Block:
“The elements in which valence electrons are present in the s-subshell ar@j s-block

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

p-Block: *
“The elements in which valence electrons are present in ell are called p-block

elements.”

Elements of group 13 to 18 (except helium) have Q ce electrons in 'p' subshell.

Therefore, they are referred as p-block elements.
d-Block: @

“The elements in which valence electrons ent in the d-subshell are called d-
block elements.”
The d-block lies between the s and S.

The elements of group 3 to gr ave their valence electrons in d subshell.
Therefore they are called d-block eléfgents.

The d-block constitutes per y d 6. Each period in d-block consists of ten groups
starting from group 3 to p e These are called transition metals.”

f-Block: %

“The elements in VihicR valefice electrons are present in the f-subshell are called f-block

elements.”

f-block lies sepafatelWat the bottom of the periodic table. It consists of Lanthanides and
Actinides. gb ¢

s- block '—N' )

d- block

A 3 g \1@ 325377
Figure: Modern Periodic Table Showing Four Blocks
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3.1 PERIODIC TABLE
SHORT QUESTIONS

Q.1  Define Dobereiner’s Law of Triads. (K.B)
Ans: Answer given on pg # 93

Q.2  Define Mendeleev’s periodic law? (K.B)
Ans:  Answer given on pg # 94

Q.3  What are drawbacks/demerits of Newland’s Octaves? \K.B)
Ans: Answer given on pg # 94 &

Q.4  Define periodicity. @ (K.B)

Answer given on pg # 95

3.1 PERIODIC TABLE
MULTIPLE CHOICE QUESTION

S)

1. According to the modern periodic law, the properti element are periodic
function of their: (U.B+K.B)
(A) Atomic number (B) r of electrons
(C) Mass number er of valence electrons

2. Which scientist gave the idea of octayes for the"&@ rangement of elements? (K.B)
(A) Mendeleev’s (B) Al-Razi %Newland (D) Dobereiner

3. How many elements were arranged leeV in order of increasing atomic masses?(K.B)
(A) 60 (B) 61 é (C) 62 (D) 63

4, Modern Periodic Law was §Ees d by: (LHR 2016 G-11)(K.B)

d’s

(A) Electronic c%\f (B) Atomic mass

(C) Atomicn ber‘ (D) Completion of sub-shell
6. According %dern periodic law, the properties of the elements are periodic
4

(A) Dobereiner’s (B%i ’ (C) Mendeleev’s (D) H. Moseley
5. Mendeleev’s Peri&i&a as based on the: (GRW 2016)(K.B)
Iquragion

functig (U.B+K.B)
A&to umber (B) Number of electrons
ndmber (D) Number of valence electrons
7Qt and seventh periods are called: (K.B)
A) Short periods (B) Normal periods (C) Long periods (D) Very long periods
8. The d-block elements lie between the blocks: (U.B+K.B)
(A)sandp (B)dand f (C)pands (D)fand d
9. Transition elements are: (K.B)
(A) All gases (B) All metals (C) All non-metals (D) All metalloids
10. Who presented law of Octaves? (K.B)
(A) Mosely (B) Mendeleev (C) Newlands (D) Dobereiner
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3.1 TEST YOURSELF

I What was the contribution of Dobereiner towards classification of elements? (U.B+K.B)
Ans: Introduction:
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 elekts. 7

Example: &
One triad group example is that of calcium (40), strontium (88) and bari 7).

The atomic mass of strontium is the average of the atomic masses of calai barium.
Ca = 40
Sr = 88

Ba = 137 @’
40+137 _gg5-gg @
2
ii. How Newlands arranged the elements? & (U.B)
Ans:  “According to Law of Octaves there Was a r@w in chemical properties of every
eighth element if they were arranged by their§inC¥€asing atomic masses. ”

i, Who introduced the name of Periodi - (K.B)
Ans:

the known elements (63) in m eir increasing atomic masses.

eev's periodic table was made? (U.B)

Ans:
The improvement i endeleev periodic table was made due to two reasons:
e Position of isf)to could not be explained
e Wrong @f the atomic masses of some elements suggested that atomic mass of an
ele d not serve as the basis for arrangement of elements.
It N upon atomic masses instead of atomic number. The atomic number which is
e ental property of elements.
Vs endeleev's periodic law. (K.B)
ANSN,, "Properties of the elements are periodic functions of their atomic masses"
Vi, Why and how elements are arranged in a period? (U.B)
Ans: ARRANGEMENT OF ELEMENTS IN A PERIOD

Elements 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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3.1.1 PERIODS
3.1.2 GROUPS

Q.1  Write a detailed note on periods of periodic table.(DGK 2016, SWL 2016, SGD 2017)(U.B+K.B)
OR
Discuss in detail the periods of periodic table. (Ex-Q.6)
Ans: PERIODS

“Horizontal rows of elements in the periodic table are called periods”.
Number of Periods:
There are seven periods in the modern periodic table.

Information of Period Number: @
The period number of an element represents number of shells in theﬁ

First Period:

It is called short period. It consists of only two elements, hydrogen a
Second and Third Periods: *
These are called normal periods. Each of them has eight e in it. Second period
consists of lithium, beryllium, boron, carbon, nitrog , fluorine and ends at

neon, a noble gas.

Fourth and Fifth Periods: &
These are called long periods. Each one of the i
Sixth and Seventh Periods:

These are called very long periods. Sixth pefod*Contains 32 elements whereas seventh
period is incomplete.

Lanthanides and Actinides:
In sixth and seventh period afte number 57 and 89, two series of fourteen

elements each, were accomgnodated.

()  Why Lanthanides a% des are Placed Separately?

Because of space probl two series were placed separately below the normal
periodic table to keep\it anageable and presentable form.

(i)  Why Lanthapidgs and Actinides are Called so?

Since the two segies\gtart after Lanthanum (Z=57) and Actinium (Z=89), so these two

series of elemaipts arg hamed as Lanthanides and Actinides, respectively.

Starting an%inq of a Period:

o All y®nerfetls, except the first period start with an alkali metal and end at a noble gas.

o bserved that number of elements in a period is fixed because of maximum number
ORElE!

(V3 Qns which can be accommodated in the particular valence shell of the elements.

helium.

of eighteen elements.

Period No.

Period Elements Numbers
2
8

1st Short Period 1to2

érr]g Normal Period 3 131t?01108

T ——

g:ﬂ Very Long Period 3322* 8353[(;[01?2*
Table: Different Periods of the Periodic Table
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Q.2  Write a detailed note on the groups of periodic table. (BWP 2016,17)(U.B+K.B)
Ans: GROUPS

Definition:

“The vertical columns of elements in the periodic table are called groups.”
Number of Groups:
There are 18 groups in the modern periodic table.

IMPORTANT GROUP

Group 1:
It consists of hydrogen (H), lithium (Li), sodium (Na), potassium (K), rubi&Rb),
b

cesium (Cs) and francium. They are generally called alkali metals.
Although elements of a group do not have continuously increasing atomi
they have similar electronic configuration in their valence shells.

Family Name:

Elements of this group are also called a family (for example alka¥§ metals) because
normal elements of a group have similar chemical propeW&similar electronic

s, yet

configuration in their valence shells.
Group 2:

It consists of beryllium (Be), magnesium (Mg), calg
(Ba) and radium (Ra). They are called alkaline ea
Group 17:

It consists of fluorine (F), chlorine (Cl), b
The elements of this group are called halogen

Group 18:
The gaseous elements of group 18 o gréup are called noble gases. It consists of

helium (He), neon (Ne), argo@ Jpton (Kr), xenon (Xe) and radon (Rn). The
ob
R

), strontium (Sr), barium

r), iodine (I) and astatine (At).

elements of this group are call gases.
Groups of Normal Elemen esentative or Typical Elements):
“All s-block and p- bI c excluding noble gases are called normal elements ..
The groups 1, 2 a ontain the normal elements. In the normal elements all the
inner shells are co illed with electrons, only the outermost shells are incomplete.
Examples:
Group 17 el nts‘halogens) have 7 electrons in their outermost (valence) shell.
Transmon %nts
“The ejémegt which d or f subshells are in the process of completion are called
tragsiti9 eléments .

' erent Groups of the Periodic Table

Valence Group . General
Family Name - -
Electrons Number Configuration

1 electron 1 Alkali metals ns*

2 electrons 2 (Alkaline earth metals) ns2

3 electrons 13 Boron family ns? np*
4 electrons 14 Carbon family ns’ np?
5 electrons 15 Nitrogen family 2 ns? np®
6 electrons 16 Oxygen family 2 np*
7 electrons 17 Halogen family 2 ns? np°
8 electrons 18 Noble gases 2 np®
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Q3
Ans:

Ans:
Q.2
Ans:

Q.3
Ans:

Q4
Ans:

Q.5

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 world ”.

Importance:

Beautiful fireworks display are common on celebrations like Pakistan Day or even on

marriages. It is dangerous but careful use of various elements and particularly metal salts

of different composition give beauty and colors to the fireworks.

COMPOSITION:

Elements like magnesium, aluminium are used in powdered form. Usually eSpand
chlorates are used. Other chemicals are added to give brilliance and differe es.
Sodium salts Yellow o
Calcium salts Red
Strontium salts Scarlet .
Barium salts Green

Copper salts Bluish gree

Precautions:
Because of fire hazard and risk to life and prope

3.1.1 PERIODS
3.1.2 GROUPS

skilled professionals use them.

Why Lanthanides and Actinid (U.B)
Answer given on pg # 100 &
Why lanthanides and acpifi e called so? (U.B)
Answer given on p 06
What is the compdgitiQn of fire works? (Do you know Pg. # 51)(K.B)
Answer given abgve
What do yo owgabout group 1 elements? (SGD 2016)(K.B)
Answer giv g # 101

i nd periods in the periodic table. (SGD 2017 G-11)(K.B)

on pg # 100 and 101
3.1.1 PERIODS

3.1.2 GROUPS
MULTIPLE CHOICE QUESTIONS

Halogens belong to the group: (K.B)
(A) 17 (B) 16 (C) 18 (D) 32
How 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, Lanthanide series start after: (K.B)
(A) La (B) Ba (C)Ra (D) Ca

5. For Boron Z =5, it belongs to which block? (U.B)
(A)s (B)p (C)d (D) f

6. Modern periodic table has periods. (GRW 2016, G-1)(K.B)
(A3 (B)5 )7 (D)9

7. Which one of the following elements is not found in normal periods?(GRW 2016 G-1)%.B+K.B)
(A) Boron (B) Helium (C) Carbon (D) Nitrog

8. Which one is the shortest period in the periodic table? &

(LHR 2016 G-I, 2017 G-I, GRW@II)(K.B)

(A) First period (B) Second period  (C) Third period (D eriod

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

10.  The vertical column in the periodic table are called: (GRW 2014)(K.B)
(A) Period (B) Atomic number (C) Group (D) Atomic mass

11.  Which one of the following is a metal? (GRW 2014)(K.B)
(A) H (B)C (D) Mg

12. How many blocks are in modern perlodlc (GRW 2014)(K.B)
(A)3 (B) 4 (D) 6

13.  4th and 5th period of the long form | table are called: (K.B)
(A) Short period (B) Normal (C) Long period (D) Very long periods

14.  Zero group or noble gases ha al electronlc conflguratlon (U.B+K.B)
(A) ns®, np? (B) n& (C) ns?, np° (D) ns?, np®

15. Elements of group | valence electrons in: (U.B+K.B)
(A) s- subshell % shell (C) d-subshell (D) f-subshell

16. Group seventeeg%e jodic table belongs to: (LHR 2016 G-11)(K.B)
(A) Halogens . (B) Noble gases
(C) Alkali r@ (D) Alkaline earth metals

17. The n @ of groups in the periodic table is:(GRW 2014, RWP 2017 G-II, SGD 2017 G-I)(K.B)

(B)9 (C) 18 (D) 12

1§. PRy ich group of periodic table is called noble gases? (K.B)
(A) 15 (B) 16 (C) 17 (D) 18

19. NNumber of elements in the first period: (K.B)
(A)3 (B)2 (C) 4 D)1

20. The elements in group-I1 of periodic table are called (K.B)
(A) Transition metals (B) Alkaline earth metals
(C) Halogens (D) Alkali metals

21. 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

I. How the properties of elements repeat after regular intervals? (U.B)
Ans: REPETITION OF PROPERTIE
Properties of elements repeat after regular intervals because of increasing atomic
number from left to right. The elements with similar electronic configuration repeat after
regular interval in successive periods.
ii. In which pattern modern periodic table was arranged? (U.B)
Ans: ARRANGEMENT OF MODERN PERIODIC TABLE
Modern periodic table was arranged in order of increasing atomic number leRgents.
The arrangement of elements on the basis of their electronic configuration &? ong

form of periodic table. The elements were arranged in vertical column ps) and
horizontal rows (periods) in the modern periodic table.
iii. How many elements are in first period and what are their names@nbols’? (K.B)

Ans: ELEMENTS OF 1° PERIOD
Number of Elements: PN
There are two elements in first period of the modern periodic
Names of Symbols: @
These are hydrogen (H) and helium (He). @
iv. How many elements are placed in 4™ period? (FSD 2017 G-1)(K.B)
Ans: NUMBER OF ELEMENT, " PERIOD
There are eighteen elements placed in fourth ge modern periodic table. It starts
from potassium (K) and ends at krypton (Kr).
V. From which element lanthanide seri (K.B)
Ans:
Lanthanide series starts from Lant > TRat is why it is called lanthanide series.
Vi. From which period actinides seri S? (K.B)
Ans: ACTINIDE SERIES

Actinides series starts from and element actinium (Ac).
vii.  How many elementsgargi eriod, write their names and symbols? (K.B)
Ans: LEMENTS IN 3%° PERIOD
S
m

Number of Eleme

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

Names and bols:

Their name ymbols are: sodium (Na), magnesium (Mg), aluminum (Al), silicon

(Si), ph P), sulphur (S), chlorine (CI) and argon (Ar).
viii. H eriods are considered normal periods? (K.B)
Ans: & NORMAL PERIODS

e are two periods considered as normal periods. These periods are second and third.
ey are neither too small nor too long.

iX. at is the reason of arranging elements in a group? (U.B)
Ans: ARRANGEMENT OF ELEMENTS IN GROUP

Elements are arranged in groups because of having similar electronic configuration in
their valence shell. Elements of a group have similar properties due to which they are

called family.
X. Why the elements are called s or p block elements? (LHR 2017 G-1)(U.B)
Ans: S ORP-BLOCK ELEMENTS

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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Examples:

e Elements of group 1 and 2 have valence electrons in ‘s’ subshell. Therefore, they are
called s- block elements.

e Elements of group 13 to 18 have valence electrons in ‘p’ subshell. Therefore they are
called p-block elements.

Xi. Write down the names of elements of group 1 with their symbols? (K.B)
Ans: GROUP I EL EMENTS
Group 1 consists of seven elements which are given below:
hydrogen (H), lithium (Li), sodium (Na), potassium (K), rubidium (RDb), cesi and
francium (Fr).

xii How many members are in group 17, is there any liquid, what is its name?@ﬂl@(lﬂ?)

Ans: GROUP 17 ELEMENTS
Number:
There are six elements (F, Cl, Br, I, At, Uus) in group 17 of the periotNg table.

Liquid Element: 4
There is one liquid element.
Name of Element:

Its name is bromine (Br).

3.2 PERIODICITY OF PROPERTIES
3.2.1 ATOMIC SIZE AND ATOMIC RADIUS

What is meant by atomic size? Give its unit§ ofheasurements and explain its trends
in modern periodic table. (LHR 2014)(U.B+K.B)
ATOMIC SIZEJORY

Definition: N

“The half of the distance b tW@huclei of the two bonded atoms is referred as the
atomic radius of the atom. K

Example:

The distance betwee

means its half 77 p

Ans: W1C RADIUS

h@i of two carbon atoms in its elemental form is 154 pm, it
iSfadts of carbon atom.

154(pm)
2r

—r
77(pm)
Figure: The Radius of Carbon Atom

%,

c

nits:
The units of atomic radius are as follows:

e Nanometer (10°m)
e 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 increases
gradually 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).

2" Period Elements i B| % | 'N| % | ° | “Ne

Atomic Radii (pm) 88 | 77 75 73 71 6

(i1) Trends 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 ch rgases and atomic

radius increases.
Example:
Atomic size of 1% group elements increases from Iitl(m pm) to cesium (265 pm).

1% group element | Atomic Radii (pm)

°Li 1524 ¢/
llNa
19K
*'Rb 48
>Cs Xﬂ 265
What is shielding effecta‘ji own its trends in modern periodic table.  (U.B+K.B)
HIELDING EFFECT

Definition:
“The decrease i, atigactive force exerted by the nucleus on the valence shell electrons
due to the pr nce‘ electrons lying between the nucleus and valence shell is called
shielding eff
Z, o
“The s present in the inner shells screen or shield the force of attraction of
S y the valence shell electrons. This is called shielding effect ”.
e

ectrons present between the nucleus and the outer most shell of an atom reduce the

Qctive nuclear charge felt by the electrons present in the outermost shell.

he attraction of outer electrons toward nucleus is partially reduce because of presence of
inner electrons.
Dependence of shielding effect:
It depends on inner shell 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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TRENDS OF SHIELDING EFFECT

Q) Trends in Groups:
The shielding effect increases down the group in the periodic table.
Reason:
This is because the number of inner shells increases from top to bottom in a group.
Example:
Due to greater size of the atom it is easy to take away electron from potassium (Z=19)
than from sodium (Z =11) atom.

Q0 ¢

Sodium atom Potassium atom

Figure: Shielding Effect is More in Potassi
Atom Than That of Sodium Atom.

(i)  Trends in Periods:
The shielding effect does not change in a perio& we move from left to right in
periodic table.
Reason:
This is because the number of inner shells remain We Sa&fne from left to right in the periods.

Q.3  What is ionization energy? Describe in periodic table.

(Ex-Q.8) (GRW 2014,16, LHR 201 2018, DGK 2016, BWP 2016, SGD 2017)(U.B+K.B)

10N .

Ans:
Definition:
“The amount of energy re
valence shell of an isolated
Units of LLE:
The units of | of ionizatio e
e kimol™
First lonization En
The amount of e e required to remove the first electron from the valence shell of an
isolated gas m is called first ionization energy.

atom is called ionization energy.”

on energy of sodium atom is + 496 kJmol™

a——>Na* +1e” AH = +496 kJ mol™
ization Enerqgy: _

isOlated gaseous mono positive ion is called second ionization energy.”

en there are more than one electrons in valence shell they can be removed one by one
roviding more and more energy. Such as group 2 and 3 elements have more than one electron

in their valence shells. Therefore, they will have more than one ionization energy values.

Example:
Mg——Mg* +1e” 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

e The distance between the nucleus and valence shells increases.
e Shelling effect increases.
e Nuclear attraction on valence electrons decreases.
1st Group \ lonization energy
Elements (kdmol™)
3L 520 @
Na 496 o
19
K 419 .
*Rb 403
>Cs 377
Therefore, ionization energy decreases from top to bo in the groups of the periodic table.
Trends in Periods:
lonization energy values of elements increas to right in a period.
Reason:

The number of shells remains same?
Shielding effect remains same.

[ ]

e The effective nuclear charge on v trons increases.

e The distance between nuclegs andlvalence shells decreases.

e Nuclear attraction on vak rons increases.

Therefore, ionization eneggy inChedises from left to right in periods of the periodic table.
2" Period Elements i [“Be|°B| °%C | 'N| % | % | ®Ne

lonization Energy
(kdmol™)

Define elg finity? Why it increases in a period and decreases in a group in the
i (Ex-Q.9)(LHR 2016, GRW 2014, BWP 2017, RWP 2016)(U.B+K.B)
ELECTRON AFFINITY

899 (801 |1086 | 1402 | 1314 | 1681 | 2081

amount of energy released when an electron is added in the outermost shell of an
ated gaseous atom is called electron affinity ”.

328 kJ of energy to form one mole of fluoride ions.
F+le —F AH =-328 kJ mol ™
Affinity 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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TRENDS OF ELECTRON AFFINITY

0] Trends in Periods:

Electron affinity values increase from left to right in the period.

Reason:

The reason for this increase is, as the size of atoms decreases in a period, the attraction of
the nucleus for the incoming electron increases. That means more is attraction for the
electron, more energy will be released.

7N 80 9F 10Ne

0 |[-141-328

(i) Trends in Groups:

In a group electron affinity values decrease from top to bottom beca@ size of

elements of

Reason:

atoms increases down the group.

17th Group | lonization

Elements | (kJmol™)

¢

o

With the increase in size of atom shielding e

for the incoming electron i.e. less energ

iodine atom

Q.5 What is electronegativity? Describ

is bigger than chlorine, its 8lec

is\re

= -328
el ~349
*Br -325

> -29

<

eases that results in poor attraction

ed out. For example, as the size of
ffinity is less than chlorine.

eng of electronegativity in a period and in

(GRW 2014y1 2017, FSD 2016, DGK 2016, BWP 2017)(U.B+K.B)

a group.

Ans: ELECNRONEGATIVITY
Definition:
molecule is called elagtr ivity.”

Unit of Measure

“The ability of an atom% ct the shared pair of electrons towards itself in a

Electronegativity h
is 4 (maximum 4val

measured by ay
Imgortancq
It is an RO

pration.

0 &an
edwdnega

rom left to
Reason:

N unit because it is a relative value. Electronegativity of fluorine
of electronegativity). The electronegativity of other elements is

tivity increases from left to right in the periodic table. The trend of electro
negativity is same as of ionization energy and electron affinity. It increases in a period

right.

Because higher (Z¢) shortens distance from the nucleus of the shared pair of electrons.
This enhances the power to attract the shared pair of electrons.

Example:

Electronegativity values of group 2 are given as follows:

2" Period Elements 3Li| “Be
Electronegativit 10| 1.6

°B

2.0

26 | 30 ] 34 |40
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(iii)

Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q7

Ans:

2.

Trends in Groups:

Electronegativity decreases from top to bottom in the group.
Reasons:

It generally decreases down a group because size of the atom increases. Thus attraction
for the shared pair of electrons weakens.

Example:

Electronegativity values of group 17 elements (halogens) are presented here.

17™ Group Elements | Electronega-tivity

F 4.0 \
cl 3.2 \
SRy 3.0 @

>3 2.7 ~

3.2 PERIODICITY OF PROPERTIES

3.2.1 ATOMIC SIZE AND ATOMIC RADIUS

SHORT QUESTIONS
What is the trend of atomic radius and atomic sizt DS?

TN 2017, LHR 2016 G-1)(U.B)
Answer given on pg # 106
Give the trend of ionization energy in a per|
SD 2016,17, MTN 2017, DGK 2017)(U.B)

Answer given on pg # 108

Define electron affinity. 7, RWP 2016, GRW 2017 G-1I, LHR 2016 G-I)(K.B)
Answer given on pg # 109

What is electronegativity? W n its trends in modern periodic table. (U.B+K.B)
Answer given on pg # 109 &

Why electronegativigy i In a period? (U.B)
Answer given on pg # 1@

Define Shielding (&: (K.B)
Answer given ondpg

IRREGULARITY IN ATOMIC SIZE
does not decrease regularly in a period. This irregularity in the transition
o the involvement of d orbital. It provides poor shielding effect.

3.2 PERIODICITY OF PROPERTIES

Why the siz%atow does not decrease regularly in a period? (LHR 2016, DGK 2016)(U.B)

3.2.1 ATOMIC SIZE AND ATOMIC RADIUS

MULTIPLE CHOICE QUESTIONS

The atomic radii of the elements in periodic table: (U.B)
(A) Increase from left to right in a period

(B) Increase 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. 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 A and B

4. The shielding effect of inner electrons is responsible for: (U.B)
(A) Increasing ionization energy value (B) Decreasing ionization energy value
(C) Increasing electron affinity (D) Increasing electronegativity

5. Along the period which one of the following decreases: (U.B)
(A) Atomic radius  (B) lonization energy (C) Electron affinity (D) Electronegativity

6. Mark the incorrect statement about ionization energy: (U.B)
(A) It is measured in kJ/mol (B) It is absorption of energy

(C) It decreases in a period (D) It decreases in group
7. Which is the best reason for increasing ionization energy from left to right i@od?(U.B)

(A) The shielding effect remains same (B) The nuclear charge i
(C) The number of inner electrons increases (D) Increasing electroné@ativi

8. 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

9. Point out among the following which has highest value I n affinity: (K.B)
(A F (B) CI (C) Br é (D) |

10. Point out the incorrect statement about electron affin (U.B)

(A) It is measured in kimol™ (B) It involves relegsg.0RNgnergy
(C) It decreases in a period (D) It decreases i@
11. The amount of energy given out when an elediromiS added to an atom is called:(U.B+K.B)

(A) Lattice energy  (B) lonization e @) Electronegativity (D) Electron affinity
12. Which one of the following halogeng @ RighBst electronegativity?(RWP 2017 G-11)(K.B)

(A) Fluorine (B) Chlorin (C) Bromine (D) lodine

13. Electronegativity of fluorine io (FSD 2017 G-1)(K.B)
(A) 2.5 (B) 4& (C) 3.0 (D) 3.4

14.  The trend of electropegativi periodic table is same as: (U.B)

(A) lonization eneggy ron affinity (C) Shielding effect (D) Both A and B

How can you define 8tomic radius?
* (SWL 2016,17, RWP 2016, LHR 2017 G-I, RWP 2017 G-II)
e glistance between the nuclei of the two bonded atoms is referred as the
the atom.

(K.B)

“The half o
atomic

between the nuclei of two carbon atoms in its elemental form is 154 pm, it
Its half 77 pm is radius of carbon atom.

154(pm)
2r

Figure: The Radius of Carbon Atom
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ii. What are Sl units of atomic radius? (K.B)
Ans: LUNITS OF ATOMIC RADI
Although SI unit of length is meter but atom is too small to measure its radius in meters.

Therefore, atomic radius is measured in picometer (pm) =10"“m

iii. Why the size of atoms decreases in a period? (U.B)
Ans: Size of the atom decreases in a period because effective nuclear charge increases in a
period as a result force of attraction between nucleus and outer most shell ifjgreases

which result in decrease of atomic size.
iv. Define ionization energy. (GRW 20 .B)
Ans: IONIZATION ENERGY
“The amount of energy required to remove the most loosely boun from the
valence shell of an isolated gaseous atom is called ionization energ)b
Na—> Na* +1e" AH = +496 Kdanol o
V. Why the 2" jonization energy of an element is higher tharffi ne? (U.B)
Ans: 2" JONIZATION ENERGY OF
A monopositive gaseous ion has more protons th ns. The effective nuclear
charge increases and it attracts the remaining ele t%more strongly. Thus removal of
2" electron becomes difficult. That is why 2" I£ i#%igher than first one.
Vi, What is the trend of ionization energy in a Qro@p# (U.B)
Ans: lonization energy of elements decreas p to bottom in a group.

Reason:

e The number of shells increases
e The distance between th us)and valence shells increases.

e Shelling effect increase

o Nuclear attractio e electrons decreases.
vii. ~ Why the ionizati sodium is less than that of magnesium? (U.B)
Ans:

The ionizatiogggnergyYof the sodium is less than the magnesium because both sodium and
magnesium@ to same period. When we move from left to right in a period, atomic

size de nd ionization energy increases that is why the ionization energy of
sody than that of magnesium.
Viii. & jt @pfficult to remove an electron from halogens? (U.B)

S: REMOVAL OF ELECTRON FROM HALOGEN
It difficult to remove an electron form halogens because of following reasons:

Smaller atomic size
e More effective nuclear charge (increase in proton number)
e High electron affinity
e High electronegativity values.
iX. What is shielding effect? (SWL 2017)(K.B)
Ans:  “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 .
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X. How does shielding effect decreases the force of electrostatic attractions between

nucleus and outermost electrons? (U.B)
Ans: EFFECT OF SHIELDING EFFECT ON FORCE OF ATTRACTION

The electrons present between the nucleus and the outermost shell of an atom, reduce the
nuclear charge felt by the electrons present in the outermost shell. The attraction of outer
electrons towards nucleus is partially reduced because of inner electrons. As a result an

atom experiences less nuclear charge than that of the actual charge, which ig called

effective nuclear charge (Ze). \
Xi. Why do the bigger size atoms have more shielding effect? \ .B)
Ans: HIELDING EFFECT OF BIGGER SIZE ATOM

of inner shells and inner shell electrons increases which increases shielging 8§fect.
xii.  Which element has the highest electronegativity?

Ans: HIGHEST ELECTRONEGATIVE EL EMENT, *
Fluorine (F) atom has the highest electronegativity value a the elements.

The bigger size atoms have more shielding effect because in bigger s@ number

(K.B)

Electronegative Value:

Its electronegativity value is 4.00. &

d
3.1.1 PERIODS AND GROUPS

\ BEA AREB ESN-BEN A KN C NS B
\ C B g ‘ Cp¥a D pv A KR B iy D
Q 3.2 PERIODICITY OF PROPERTIES

3.2.1 ATOMIC SIZE AND ATOMIC RADIUS
1‘234‘5678910 D
iVl B Bk} C BZN C BN A RGN A Rl C EER D BEN B ll B Wil C
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EXERCISE SOLUTION
MULTIPLE CHOICE QUESTIONS

1. The atomic radii of the elements in Periodic Table: (BWP 2016 G-I1, DGK 2016 G-1)(U.B)
(@) Increase from left to right in a period (b) Increase 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
2. The amount of energy given out when an electron is added to an atom is called:
(FSD 2017 G-I1, BWP 2016 G-1,11 2017 G-11)(§B+K.B)
(a) Lattice energy (b) lonization energy (c) Electronegativity (d) Electro@y

3. Mendeleev Periodic Table was based upon the:

(GRW 2016 G-I, RWP 2017 G-1, SWL 2017 G-II, MTN@- (K.B)

(a) Electronic configuration (b) Atomic mass

(c) Atomic number (d) Completion of a subs
4. Long form of Periodic Table is constructed on the basis of: Q
(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
(SGD 2017 G-11, BWP 2017 G-I G-1, SGD 2016 G-I)(K.B)
(a) Short periods (b) Normal periods  (c) Long @ (d) Very long periods
Which one of the following halogen has lowest el ativity?
(LHR WL 2017 G-I, FSD 2016 G-1,11)(K.B)
(@) Fluorine (b) Chlorine (d) lodine
Along the period, which one of the following ec es: (DGK 2017 G-11, FSD 2016 G-1 )(U.B)
(a) Atomic radius (b) lonization e Electron affinity  (d) Electronegativity
8. Transition elements are:
(LHR 2017 G-1, SGD 2017 G-II, SW 2016 G-I, RWP 2016 G-I1, SGD 2016 G-I)(K.B)
(a) All gases (b) All meta (c) All non-metals  (d) All metalloids
9. Mark the incorrect state o onlzatlon energy: (BWP 2017 G-1)(U.B)
(@) It is measured in kJm (b) It is absorption of energy

(c) It decreases in a ri (d) It decreases in a group
10. Point out the incogre ent about electron affinity: (BWP 2017 G-1)(U.B)
(b) It involves release of energy

(@) It is measured i I
(d) It decreases in a group

(c) It decreases iwa
ANSWER KEY
BHEN C Bl A B
3N D Bt B B

EXERCISE SHORT QUESTIONS

1. at do you mean by groups and periods in a Periodic Table?
(RWP 2016, GRW 2017 G-11, LHR 2017 G-1, GRW 2016 G-I)(U.B+K.B)

o

o

~

Ans: “Answer given on pg # 95

2. Give the trend of ionization energy in a period. (FSD 2017-GI1)(U.B)
Ans: Answer given on pg # 108

3. Why the size of atom does not decrease regularly in a period? (U.B)
Ans: SIZE 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.
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4. Why noble gases are not reactive? (GRWP 2016-1)(U.B)
Ans: REACTIVITY OF NOBLE GASES

Noble gases are not reactive because they have their valence shells completely filled.
They have 2 or 8 electrons in their valence shells. Their atoms do not have vacant spaces
in their valence shell to accommodate more electrons. Therefore they do not gain, lose or
share electrons.

5. Why Cesium (at.no.55) requires little energy to release its one electron prgsent in
the outermost shell? (U.B)

Ans: ENERGY REQUIRED BY CESIUM x
Cesium require little energy because it has greater atomic size, more shieldi (due
to presence of more electrons) that’s why it required little ionization energ@;lease its
one electron present in outmost shell.

6. How is periodicity of properties dependent upon number of protori§in an atom?(U.B)

Ans: DEPENDENCE OF PERIODICITY s
Number of protons in an atom represents atomic number of ent which increases
e

regularly by one from element to element. So the arran lements according to
increasing atomic number shows the periodicity in legtronic configuration of the
elements that leads to periodicity in their properti

7. Why shielding effect of electrons makes cati ion easy? (U.B)
Ans: S
The shielding effect of electrons mak jon formation easy because it reduces the
nuclear pull on the outermost electro they are less tightly held by the nucleus and

can easily be lost from the outerm
8. What is the difference betwee enfleleev's Periodic Law and Modern Periodic Law?
Ans:
The differences b

2016 G-I, LHR 2016 G-I, FSD 2017 G-II)(U.B)
twee
follows: \

ERENTIATION
eleev’s Periodic Law and Modern Periodic Law are as
Mendeleev’s Periodic Law Modern Periodic Law

Y 2 Definition
e Properties @ements are periodic | e Properties of the elements are periodic
function atomic masses. function of their atomic numbers.
Basis of Law
asses is less fundamental | ¢ Atomic number is more fundamental
T y and it is the basis of Mendeleev’s property and it is the basis of modern
riodic law. periodic law.
9. Why and how are elements arranged in 4™ period? (U.B)
Ans: ELEMENTS OF 4™ PERIOD
Why Arranged?
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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1. Explain the contributions of Mendeleev for the arrangement of elements in his
Periodic Table. (U.B+K.B)
Ans:  Answer given on pg # 94 (Topic 3.1)
2. Show why in a 'period’ the size of an atom decreases if one moves from left to right?
Ans: TRENDS OF ATOMIC SIZE IN PERIOD
The atomic size gradually decrease from left to right in a period.
Reasons:

gradually because of addition of more and more protons in the nucleu 8 nuclear

It is because with the increase of atomic number, the effective nuclear c% ses
force pulls down or contracts the outermost shell towards the nucleus.o

Example:
Atomic size in period 2 decreases from Li (152 pm) to Ne (69 :
2" period elements [ERRPEAR R OREEL 10Ne

NG TN (eI ) M 152 | 113 | 88 | 77 g 71 69
3. Describe the trends of electronegativity in a d in a group.
Ans:  Answer given on pg # 109, 110 (Topic 3.2)
4. Discuss the important features of M iodic Table.

Ans:  Answer given on pg # 96 (Topic 3.1)
5. What do you mean by blocks in a pjr ble and why elements were placed in blocks?

Ans:  Answer given on pg # 97 (Topigg3.1
6. Discuss in detail the perio dic Table?

Ans:  Answer given on pg # 10 1.1)
7. Why and how elegnefts are grranged in a Periodic Table?

Ans:  Answer given on pgd¥ 99 (Topic 3.1)
8. What is ionizati8n eRergy? Describe its trends in the Periodic Table?

Ans:  Answer givesfopspg® 107 (Topic 3.2)
9. Define ffinity, why it increases in a period and decreases in a group in the

Peki le.
Ans n on pg # 108 (Topic 3.2)
10. he statement, bigger size atoms have low ionization energy and have more

pelding effect. (U.B)
LOW IONIZATION ENERGY AND MORE SHIELDING EFFECT

Justification:

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
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.

Ans:
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ADDITIONAL CONCEPTUAL QUESTIONS

Q.1  Which is more fundamental property than atomic mass? (Do you know Pg. # 46)(U.B)
Ans: 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.

Q.2  Explain with examples that how you can define position of an element a perioo&m.B)
Ans: POSITION OF AN ELEMENT ALONG A PERIOD @
tAe r

e Valence electrons decide the position of an element along a period.
e Elements with 1 valence electron occupy the left most positio
period like alkali metals.

e Elements with 8 valence electrons occupy the right most zsiti@ n the respective
1

espective

periods like noble gasses (Except helium).
Q.3  What are demerits/drawbacks of Mendeleev’s periodi
Ans:

(U.B)

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 el€
Q.4  What is the contribution of Moseley?
Ans:

(K.B)

In 1913 H. Moseley discovered a perty of the element i.e. atomic number. He
observed that atomic numbgr @Of atomic mass should determine the position of
elements in the periodic tab&
Q.5 Who were Alchemists was Alchemy? (Do you know Pg. # 49)
Ans: EMIST AND ALCHEMY

“A group of Muslify sCentists who tried to convert common metals into gold and find
cure to diseases &nd §jve eternal life to the people is called alchemists and this branch of

chemistry is #ullgd Mchemy.”
For thousag s alchemy remained field of interest for the scientists.

Q.6  What @; Ansition elements? (FSD 2017)(K.B)
Ans: TRANSITION ELEMENTS
4 nts in which d or f subshells are in the process of completion are called transition
Qnents
xample:

The elements of groups 3 to 12 and lanthanides as well as actinides are called transition
elements. They belong to periods 4, 5, 6 and 7.

Q.7  What is the basis of electronic configuration? (U.B)
Ans: BASI FELECTRONI NEIGURATION

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  What was the main objective of Al-chemists?(Do you know Pg. # 49)(U.B+K.B)
Ans: MAIN OBJECTIVE OF ALCHEMIST
Alchemists (A group of Muslim scientists) worked with two main objectives;
(i) Change common metals into gold
(i) Find cure to diseases and give eternal life to people.
Idea about Composition of Matter:
They believed all kinds of matter were same combination of four basic elements.
Substances are different because these elements combine differently. By cRanging
composition or ratio of anyone element, new substances can be formed.
Q.9  What are the advantages and disadvantages of the work of Alchemists? & K.B)
Ans: ADVANTAGES AND DISADVANTAGES OF ALCHEMIST
Advantages:
Many methods and techniques invented by alchemists are still used in IStry.
Disadvantages:
The way of making gold from silver or lead was never found and secfet of eternal life
was never discovered. *
Q.10 Why number of elements in a period is fixed? (U.B)
Ans: FIXED NUMBER OF EL EMENT
Number of elements in a period is fixed because um number of electrons a
particular valence shell accommodates. {
Q.11 Why elements of a group named as family? (U.B)
Ans: ELEMENT AS FAMILY
“Due to similar chemical properti se of similar valence shell electronic
configuration, elements of a group cal S Tami
Example:
For example group eighteen know e gases.
Q.12 Write down the types of basis of completion of their inner & valence
shells. (U.B+K.B)
Ans:  TYPE E SHELL

On basis of complgti
divided into 3 type
1. Normal elemgnt

2. Transitio emep
3. Nobleg
1. NORMAL ELEMENTS

Defin

LT Qge ents whose inner shells are completely filled with electrons, only valence
erMm@st)"shells are incomplete. ”

les:

Group 1

Group 2

e Group13-17

r & valence shell, elements of modern periodic table are

2. TRANSITION ELEMENT
Definition:
“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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3. NOBLE GASES
Definition:
“Those elements whose both inner & valence shells are completely filled with electrons. ”
e They are non-reactive elements.

Examples:

He, Ne, Ar, Kr, Xe, Rn
Q.13 Why and how elements are arranged in the 3" period? (FSD 2Q17)(U.B)
Ans: ARRANGEMENT OF ELEMENT IN 3%° PERIOD

Why Arranged?

are all having three electronic shell.

Mode of Arrangement:
They are arranged by increasing atomic number from left to right in thg pertod.

The elements (Na, Mg, Al, Si, P, S, Cl and Ar) are arranged in the 3™ perio@& hey

Q.14 Write the names of elements of the first period. RWP2017,GRW2017G-LII)(K.B)
Ans: FIRST PERIOD ¢
It is called a short period. It consists of only two elements hy: d helium.
Q.15 Write about group 18 elements? (SWL 2017)(K.B)
OR
Write down symbols of noble gases. & (SGD 2017 G-1)(K.B)

Ans: GROUP 18ELEM
The gaseous elements of group 18 or zero re called noble gases. It consists of
helium (He), neon (Ne), argon (Ar), k , Xenon (Xe) and radon (Rn).

Q.16 Why Li has greater ionization ener

Ans:

(U.B)

because as we move down th&1
the nucleus of the atom, difese itional shells reduce the electrostatic force felt by the
electrons present in th&o st shell. Resultantly the valence shell electrons can be taken

Q.17 Why chlorine hgs ¢ (U.B)

Ans:
Fluorine ha%er atomic size and its nine electrons are tightly held by the nucleus so
; ctronic cloud shield the force of the attraction of the nucleus on the

jS energy required to remove an electron from an atom? (U.B)
we know that there is force of attraction present between nucleus and the revolving
electrons. In order to remove an electron we have to provide energy to break this force
of attraction.
Na - Nat + 1le7?!
Q.19 Why is energy released when an electron added in to the outermost shell of an
atom? (U.B)
Ans: 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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TERMS TO KNO
Terms | Definitions

Dobreiner law of 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 avelgge of
the other two elements. ”

Newland law of Octaves

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

Statement:

“According to Law of Octaves there was a rep&tion in chemical
properties of every eighth element if th erggarranged by their
increasing atomic masses. ”

Mendeleev’s Periodic Table

"Properties of the elements a 19dic functions of their

Modern Periodic table

atomic masses"*
"Properties of the elemggis“are periodic functions of their
atomic number"*

Blocks “On the basis of comfiletd®# of a particular subshell, elements
with similar ubshell electronic configuration are
referred asab ents”.

Periods “Horizonta f elements in the periodic table are called
periotiss .

Groups “Thes veWgigal columns of elements in the periodic table are

&>
urber of Groups:
¢ \\TRere 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.

Shieldin%

“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 ”.

atign 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 .

Electron affinity

“The amount of energy released when an electron is added in
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. ”
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Chapter-3 Periodic Table and Periodicity of Properties
SELF TEST
Time: 35 Minutes Marks: 25
Q.1  Four possible answers (A), (B), (C) and (D) to each question are given, mark the
correct answer. (6x1=6)
1. The general electronic configuration of Halogens is:
(A) ns’np? (B) ns*np” (C) ns’np® (D) ns’np®
2. The d-block elements lie between the blocks:
(A)sandp (B)dand f (C)pandf (D) fand s\
3. Which halogens have highest electron affinity:
(A) Fluorine (B) Chlorine (C) Bromine (@e
4. Which of the following have more shielding effect:
(A) Hydrogen (B) Lithium (C) Sodium ’Potassium

5. Electronegativity of Fluorine is: @

(A) 4.0 (B) 3.2 (Q&m<~ (D) 2.7
6. Normal elements which groups: @

(A)Groupland2 (B) Group 13to 17 aandb (D) Group 3to 12
Q.2  Give short answers to the followi Ions. (5%2=10)
(i) Differentiate between Perio éps.
(i)  How many elements are % period, write their names and symbols?
(iii)  Why electron affin & in a period?
(iv)  Define Electroneng[y. Give its trends.
(V) What is the @nge between Mendeleev’s Periodic law and Modern Periodic law?

Q3 x&;following guestions in detail. (5+4=9)
h

(iv s lonization Energy? Describe its trends in periodic table. )
(i) iscuss the Important features of periodic table. 4)
Note:

Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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