cHAPTER PERIODIC
CLASSIFICATION
OF ELEMENTS

Syllabus

¥ Periodic Classification : Need for classification, Early attempts at classification of elements (Dobereiner’s

Triads, Newlands Law of Octaves, Mendeleev’s Periodic Table), modern periodic table, Gradation in prop-
erties, valency, atonvic number, metallic and non-metallic properties.

Quick Review

MNeed for Periodic Classification

>

L

TOPIC -1

Penodic Laws and their
Limitations . P.108

To make the study of these elements easy, these element have been divided
into few groups insuch a way that elements in the same group have similar
properties. Now s tudyofa large numberotfelements is reduced to a few groups

of ele ments. TOPIC - 2

Penodic Elernents and
Penodic Properties
..P.114

Dobereiner's Triads : When elements were arrangecl in the order of inc reasing
atomic masses, groups of three elements (known as triads), having similar
chemical properties are obtained.

The atomic mass of the middle elementof the triad was mughl}r the average of
the atomic masses of the order two elements.

Elements Atomic Mass

Ca 40.1

=r 87.6

Ba 1373

Limitations : Only three triads were recognized from the elements known at that time.

Li Ca Cl
Na Sr BEr
K Ba I

Dobereiner could identify only three triads. He was notable to prepare triads ofall the known elements.
Newlands Law of Octaves : John Newlands arranged elements in order of increasing atomic mass.

Itstates when elements are arranged in increasing order ofatomic mass, the properties of the eighthelementare a
kind of repetitionof the first, jus tlike notes of music,

Table showing Newlands Octaves :

o | re ga ma pa dha ni

(do) (re) (mi) (fa) (s0) (la) (ti)

H Li Be = C N ®]

F Na Mg Al 51 F 5

Cl K Ca Cr Ti Mn Fe

Co & Ni Cu Zn Y In As oe
Br Eb Sr Ce, La Zn
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# Limitations of Newlands law of octaves :
()  The law was applicable o elements up to calcium (Ca) only.

(i) It contained only 56 elements. Further it was assumed by Newlands that only 56 elements existed in nature
and no more elements would be discovered in the future.

(iii) In order to fit elements into the table, Newlands adjusted two elements in the same column as fluorine,
chlorine and bromine which have very different properties than these elements. Iron, which resemble cobalt
and nickel in properties, has been placed differently away from these elements.

¥» Mendeleev’'s Periodic Table : DmitriIvanovich Mendeleev, a Russian chemist, was the most importantcontributor
to the EEIII‘_E.F develr::pment ofa peric:din: table ofelements where in the elements were arranged on the basis of their
atomic mass and chemical properties.

# (Characteristics of Mendeleev’'s Periodic Table :
(iy Mendeleev arranged all the 63 knownelements in increas ing order of their atomic masses.
(ii) The table consists of vertical columns called ‘groups’ and horizontal rows called 'periods’.
(iii) The elements with similar physicaland chemical properties came under same grougps.
¥ Mendeleev’s Periodic Law : The properties ofelement are the periodic functions of their atomic masses.
# Mlerits of Mendeleev's Periodic Table
(i} Mendeleev left some blank spaces for undiscovered elements.
(ii) Mendeleev predicted the discoveryofsome elements and named them as eka-boron, eka aluminium and eka-
silicon.
(iii) Noble gases discovered later could be placed withoutdis turbing the existing order.

# Limitations of Mendeleev’'s periodic table :

(i} Position of Hydrogen : Could not assign a correct position to hydrogen as hydrogen resembles alkali metals
as well as halogens.

(ii) Position of Isotopes : Isotopes are places insame position though they have differentatomic masses.
(iii) Separation of chemically similar elements while dissimilar elements are placed in the same group.

¥» Modern Periodic Table : Henry Moseley gave a new property ofelements, ‘atomic numbers’ and this was adopted
as the basis of Modern Feriodic Table.

# Modern Periodic Law :PID]:E rties ofelements are the peric:dil: functions of their atomic numbers.

# Position of elements in modern periodic table :
(i} The Modern Feriodic Table consists of 18 groups and 7 periods.

(i) Elements present inany one group have the same number of valence electrons. Also, the number of shells
Increases as we go down the group.

(iii) Elements presentin any one period, contain the same number ofshells. Also, with increase inatomic number
by one uniton moving from left to right, the valence shell electron increases by one unit.

(iv) BEach period marks a new electronic shell getting filled.
# Trends in the Modern Periodic Table :
(i} Periodicity in Properties : The properties of element depend upon the electronic configuration which
changes alcmg a peric:d and down a group in the peric:dil: table. The peric:dil:ity properties Le. repetition of
properties aftera re gular interval is due to EilT‘LilEIIitj.F in electronic n:cmfigura tion.

(ii) Tendency tolose or gain electron : Chemical reactivity of an element depends upon the ability of its atoms to
donate or accept electrons.

(iii) Variations of tendency to lose electron down the group : Tendency to lose electron goes on increasing down
the group.
Reason : It is due to the increase in the distance between the valence electrons and the nucleus as the atomic

size increases down the group, the force of attraction between the nucleus and the valence electrons decreases,
therefore, tendency to lose electron also increases down the group.

(iv) Variation of tendency to lose electron along a period : [t goes ondecreasing generally along a period from lett
to right with decrease in atomic size.

Reason : Due to decrease in the atomic size, the toree ofattraction between the valence electrons and the nuclews
increases and, therefore, electrons cannot be removed easily.

(v) Variation of tendency to gain electron dow n the group : It goes on decreasing down the group in genemal.

Reason : Due to increase in atomic size, the torce of attraction between the nuclews and the electron o be added
becomes less.
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(vi) Variation of tendency to gain electron along a period : It increases left to right in a period.

Reason : It is due to decrease in the atomic size which leads to an increase in the force of attraction between the
nucleus and the election to be added.

Metallic and non-metallic character : Group 1to 12 are metals. Group 13 to 18 comprises non-metals, metalloids
and metals.

FProperties of Metals :

(i} They are malleable.

(i) They are ductile.

(iii) They are good conductors of heat and electricity.
(iv) They have generally 1 to 3 valence electrons.

(v} They have the same or less number ofelectrons in their cutermost shell than the number ofshells.
(vi) They are mostly solids.

Properties of Non-metals :

(i Theyexistinsolid, liguid or gaseous state.

(i) Non-metals are generally brittle.

(iii) They are non-conductors.

(iv) They have 4 to 8 valence electrons.

Know the Terms

>

>

Mendeleev's Periodic Law : This law states that the properties of elements are the peric:din: tunction of their atomic
MASSES,

Anomalies in arrangementnfele ments based on Increasing atomic mass could be removed when the elements were
arranged in order of increasing atomic number, a fundamental property of the element discovered by Moseley in
1913,

Modern Periodic Law : According to this law, the properties of elements are periodic function of their atomic
number.

The 18 wertical columns in modern paric:dil: table are known as groups whereas 7 horizontal rows in modern

PEl'iDdil: table are called paric:ds.

Periodicity : When the elements are arranged inorder ofincreasing atomic numbe s, elements withsimilarchemical
properties are repeated at definite intervals. This is known as periodicity.

Atomic Radius : Atomic radius s defined as the distance from the centre of the nucleus of an atom to the outermost
shellofelectrons.

Covalent Radii : It is defined as half of the distance between the centre of nuclei of two atoms (bond length) bonded
by a single covalentbond e.g., bond length incase of H—H is 74 pm.

Covalent radius : /2 x 74 = 37 pm
It canbe meas ured incase ofdiatomic molecules of non-metals.

Metallic Radii : It 15 defined as half of the internuclear distance between the two metal ions In a metallic
I:I‘_r,rstal.

Metalloids : Those elements which resemble both metals and non-metals are called metalloids. They are albo called
semi-metals. e.g., Boron, Silicon, Germanium, Arsenic, Antimony, Tellurium and Folonium.

[sotopes : Element which have same atomic number but different mass number are called sotopes.

Example : “;Cl “2Cl, or |H, 7H, JH.
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Atomic radii increase dow n the group.

Atomic Elements Symbol Electronic Valence Valency
number electrons configuration electrons
1 Hydrogen H (1) 1 1
2 Helium He (2) 2 0
3 Lithium Li (2, 1) 1 1
4 Beryllium Be (2, 2) 2 2
5 Boron B (2, 3) 3 3
G Carbon C (2, 4) 4 4
7 Nitrogen N (2, 5) 5 3
o] Cxygen o (2,6) G 2
G Fluorine F (2, 7 7 1
10 Neon Ne (2, 8) 8 0
11 Sodium Na (2, 8, 1) 1 1
12 Magnesium Mg (2, 8, 2) 2 2
13 Aluminium Al (2, 8, 3) 3 3
14 Silicon 51 (2, 8, 4) 4 4
15 Fhosphorus (2, 8, &) 5 3
16 sulphur 5 (2, 8, 6) & 2
17 Chlorine Cl (2,8, 7) f 1
18 Argon Ar (2, 8, 8) 8 0
19 Fotass ium K (2, 8,8, 1) 1 1
20 Caleium Ca (2, 8,8, 2) 2 2

TOPIC-1

Periodic Laws and their Limitations

Very Short Answer Type Questions

|R| Q.1. State modern periodic law of classification of
elements. [Board Term II, Set-Al 2013]

Ans. [t states “Froperties of elements are periodic func-
tion of their atomic number.” 1

[B| ©.2. Write the number of horizontal rows in the
modern periodic table. What are these rows
called ? [Board Term II, Delhi Set I1. 2014]

Ans.There are seven horizontal rows in the modern
periodic able. These rows are called periods.l4 + 14

[Rl ©.3. Write the number of vertical columns in the
modern periodic table. What are these columns
called ? [Board Term II, Delhi Set I, 2014]

Ans. There are 18 vertical columns in the modern periodic
table and these are known as groups. 16 + 14

Rl Q.4. Write the total number of periods in modern
periodic table.

[Board Term II. 5et GFUTBS6. 2015]

(1 mark each)

Ans. The total number of peric:ds in modem ]::eric:dic
table is sevenn.  [CBSE Marking Scheme, 2015] 1

IRl Q.5. Write down three elements that show
Dobereiner’s triad. [DDE 2017]
Ans. Lithium, Sodium, Fotassium. 1

Q. 6. Why was the system of classification of elements
into triads not found suifable 7

[Board Term II, Delhi, Set C 2009]

Ans. [tis because all theelement discovered at that time

could notbe classified into triads. 1
Rl Q.7. Write down two drawbacks of Newlands law of
Octaves. [DDE 2017]

Ans. (i) The Law was applicable to element up to
Caleium (Ca) only.

(ii) Properties of new discovered elements did not fit
into the law of octave. 14414
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Q. 8. What was the need for classification of elements ?
[DDE 2017]

Ans.To make the study of these element easy, these
elements have been divided into few groups in
such was that elements in the same group have
similar properties. 1

2.9, Lithium, sodium and potassium form a
Dobereiner’'s triad. The atomic masses of
lithinm and potassium are ¥ and 39 respectively.
Fredict the atomic mass of sodium.

[Board TermIL (Set A1, 2009)2012]
7439 46

| 1
i i

23 1

Ans. Atomic mass of Na =

2. 10. Which important property did Mendeleev used
to classity the elements in his periodic table ?

[DEE 2017]

Ans.His table 5 based on the chemical properties of
elements.

2.11. What do you mean by valency ? [DDE 2017)

Ans.The cmmbining capacity of anelement is known as
"i.faleru:}r. 1

Short Answer Type Questions-|

|R| Q.1. State Mendeleev's periodic law. Write two
achievements of Mendeleev’s periodic table.

[Board Term II, (Set A1-2009)2012]

Ans. Mendeleev' s Periodic Law :”Pmpe rtes ofelements
are the PE:IiDdil: tunctionof their atomic masses.”

Achievements :

(i) It could classify all the elements discovered at that
time.

(ii) It helped in discovery of new elements.

(iii) It helped incorrectionof atomic mass ofsome of the

elements. (Any two) 1+ +%
Q.2. Write two limitations of Mendeleev's Periodic
Table. [DDE 2017]

Amns. Two limitations of Mendeleev's Feriodic Table are :
(i) Fosition of sotopes could not be explained.

(ii) No fixed position for hydrogen. 1+1

Rl Q.3. (i) What were the limitations of Dobereiner’s

triad ?

(ii) Why did Mendeleev leave some gaps in his periodic

table ?[NCERT, Board Term II 2012, (Set A1-2009)]

Ans. (i) Dobereiner’s system of classification failed to

arrange all the elements in the formof triads having

similar chemical properties. Dobereiner could

identify only three triads from the elements known

at that time. 1

(ii) Mendeleev left some gaps in his periodic table for

theelements yet to be discovered. Heeven predicted

R Q.12. Write the formula used to determine the
maximum numbers of electrons which a shell
in an atom can accommodate.

[Board Term II, Foreign Set II1, 2014]
Ans. 2n*, where n is the number of shell. 1

[A] ©.13. Name the elements and its valency having
electronic configuration 2, 8, 3. [DDE 2017]

Ans. Name of the element is Aluminium (Al).
Its Valency is 3.

Q. 14. Write two reasons responsible for late discovery
of noble gases.

[Board Term II Delhi SetIII. 2013]
Ans. (i) They are unreac tive.
(ii) They have zero valency. 18 + 14
Q. 15. Why hydrogen should be placed in group I ?
[Board Term II. Set (2024}, 2012]

Ans. Hydrogenshould be placed in group I, since ithas

Dl‘ll}F one electron in its outermost shell.
[CBSE Marking Scheme, 2012]1

Q. 16. Give reason why noble gases are placed in
separate group in modern periodic table.

[Board Term II Foreign Set I1I, 2013]

Ans. [t s because the:,r resemble with each other but do
not resemble with other group elements. 1

(2 marks each)

the properties of these elements b}r Etud}ring the

pro perties of the neighbouring elements. 1
[Rl Q.4. Why He, Ne and Ar are called inert gases ?
[DDE 2017]

Ans.He, Ne and Arare called inert gases because their
outermostshell is complete and they do notlose or
gain electrons in their outermost shell, hence they
have zero valency. 2

[Rl Q.5. State the modern periodic law for classification
of elements. How many (a) groups and (b)
periods are there in the modern periodic
table ? [Delhi31/1/1, 2017]

[Board Term II, Delhi 2012]

Ans.”Properties of elements are the periodic function of
their atomic number.”
(i) There are 18 groups.
(i) There are 7 periods in the modern periodic table.
[CBSE Marking Scheme, 2012]1 + %= + 4

Q. 6. 5State two main properties of elements on which
Mendeleev's periodic classification was based.
Why position of hydrogen is not fixed in his
periodic table ?
[Board Term II, (Set C-2009), 2012]
Ans. (i) Fhysical properties of elements are periodic
function of their atomic masses.
(ii) Similar formula of oxides and hydrides formed by
elements of same group was selected as chemical
property as basis ofclassification.



110 |

Crswaal CBSE Question Bank, SCIENCE, Class - 10

The atomic number of hydrogen is 1 and hence it
should occupy the fist position in group 1 of the
periodic table. But because of its chemical similarity

with elements of group 1 and 17, the position of
hydrogen in the periodic is not fixed. 2

Al Q.7. How does the electronic configuration of an
atom of an element relate to its position in

the modern periodic table 7 Explain with one
example. [Board Term II. Delhi 2012]

Ans. The position of elements depends upon number of
valence electrons which depend upon electronic
configuration. Those elements which have same
valenice electroms, occupy same group.

Those elements which have one valence electron
belong to group 1.
Elements which have two valence electrons belong
to group 2.
Period number is equal to the number of shells.
Example : Atomic number of sodium (Na} is 11, so
electronic configuration will be 2, 8, 1. Sodium has
one valence electron in valence shellso itbelongs to
group L. As sodium has three shells, so itbelongs to
3™ period.

[Rl Q.8. Why is the position assigning to hydrogen in

the periodic table considered anomalous 7
[DDE 2017]

Short Answer Type Questions-||

Bl Q.1. (i)Who proposed Modern Periodic Law 7
(ii) Whatwas the basis of arranging the elements in it?
(iii) State the Modem Periodic Law.
[Board TermII, Set-8XSVHILC, 2014]

Ans. (i) Henry Moseley
(i) Atomic number
(iii} Modern Periodic Law : Froperties of elements are
the periodic functions of their atomic numbers.
[CBSE Marking Scheme, 2014]1 +1 + 1
Q.2. State the main aim of classifyving elements.
Which is the more fundamental property of
elements that is used in the development of
Modern Periodic Table 7 Name and state the law
based on this fundamental property. On which
side of the periodic table one can find metals,
non-metals and metalloids ?

[Borad Term II. Foreign SetI 2016]

Ans. (i) Aim of classification : Systematic study of the
krnown elements.
(ii) Basic property : Atomic number.
(iii} Froperties of the elements are a periodic function
of their atomic numbers.

(iv} Metals on the left.
(v} Non-metals on the right.

(vi) Metalloids at the border of metals and beginning
of nor-metals.

[CBSE Marking Scheme, 2016] 6 X 4 = 3

Ans. Electronic configuration of Hydrogen resembles
that of alkali metals. Like alkali metals, hydrogen
combines with halogens, oxygen and sulphur to
form compounds having similar formulae. On the
other hand, just like halogens, hydrogen also exists
as diatomic molecules and it combines with metals
and non-metals to form covalent compounds. o,
no fixed position can be given to hydrogen in the
Feriodic Table. 2

[A] ©.9. The atomic number of an element is 17. To
which group and period does their element
belong 7 Determine its valency.

[31/1/3 Comptt. Delhi2017]
Ans. [the longs to 17th Gro upancl 3rd Feriod.

Its valency is 1. 1+1
Q.10. An element’ M has atomic number 11.
(i)  Write its electronic configuration.
(ii}  State the group to which’'M’ belongs.
(iili) Is'M’ a metal or a non-metal 7
(iv)  Write the formula of its chloride. [DDE 2017]
Ans.(1)2, 8, 1
(ii) Group 1
(iii) Metal
(iv) MC] e+ la+la+14

(3 marks each)

Bl ©.3. (a) Which two criteria did Mendeleev use to
classify the elements in his periodic table ?
(b) State Mendeleev's periodic law.
(¢} Why is it not possible to give a fixed position to

hydrogen in Mendeleev's periodic table 7

[KVS-2014]

Ans. (a) (i) Increasing order of atomic mass as physical

properties and similarities in  chemical
properties ofelements.

(ii) The formulae and nature of hydrides and
oxides formed by elements was treated as basic
chemical properties for its classification.

(b) Mendeleev's Periodic Law : The properties of
elements are the periodic function of their atomic

masses.
(c} It is because it resembles both with alkali metals as
well as halogens. 1+1+1

[Rl Q.4. Write the main aim of classifying elements.
Name the basic property of elements used in the
development of Modern Periodic Table. 5tate the
Modern Periodic Law. On which side (part) of
the Modern Periodic Table do you find metals,
metalloids and non-metals ?

[Board Term II. Delhi I 2015]

Ans. (i) Forsystematic and simplified study ofelements
and their compounds. 14

(ii) Basic property : Atomic Number. 14
(iii) Modern periodic Law : The properties ofelements

are a periodic functionof their atomic number. 4
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(iv) Metals are found on the left side and centre of the

Modern FPeriodic Table. 14
(v} Metalloids are found ina zig-zag manner between
the metals and the non-metals. 14
(vi)Non-mefals are found on the right side of the
Modern Feriodic Table. 14

[CBSE Marking Scheme, 2015]
Rl ©Q.5. (i)What are metalloids ?
(ii) Name any four metalloids ?
[Board Term II, Foreign SetIl, 2014]

Ans. (i) Borderline elements which are intermediate
in properties between metals and non-metals are

called metalloids.
(ii} Boromn, silicon, germanium and arsenic.
1+%+%+1%+%
|R| Q.6. Give an account of the process adopted by

Mendeleev for the classification of elements.
How did he arrive at “Periodic Law"™ 7

INCERT Exemplar]

Ans. (i) When Mendeleev started his work, 63 elements
were known. He studied the compounds of these
elements with oxygen and hydrogen. He selected
hydrogen and oxygen as they are very reactive
and formed compounds with most elements. The
formulae of the hydrides and oxides ormed by an
element were treated as one of the basic properties
ofan element for its classification.

(ii} Elements withsimilar properties were arranged in a
group.

(iii} Mendeleev  observed that elements were
automatically arranged in the order of increasing
atomic masses. 1+1+1

Q.7. How does the tendency of the elements to lose
electrons change in the Modern Periodic Table
in (i} a group. (ii) a period andwhy ?

[Board Term II, Foreign Set II1. 2016]

Ans. (i) Increases down a group. 14

Reason: Ateachsucceeding elementdownagroup
the number of shells increases, so the distance of
the valence shell from the nucleus increases, the
effective nuclear force of attraction decreases on
the last shell, so it becomes easy for the atbm o
lose electrons. 1

(ii) Decreases ina period from lett to right. 14

Reason : As the effective nuclear charge on the
valence electron increases, the attraction between
the valence electron and nuclews increases, so it
becomes difficult o lose electrors.

[CBSE Marking Scheme, 2016] 1

Q.8. (i) In Mendeleev’'s Periodic Table, the elements
were arranged in the increasing order of atomic
masses. However. cobalt with atomic mass of
5893 a.m.u. was placed before nickel having an
atomic mass of 58.71 a.m.u. Give reason for the
same.

(ii) Write the formula of chlorides of Eka-silicon
and Eka-aluminium, the elements predicted by
Mendeleev. INCERT Exemplar]

Amns. (i) It was because elements with similar properties
were gmup&:d tu:ugether and INCreasing order of
atomic mass could not be tollowed. 1

(i} Germanium is Eka-silicon. The formula is GeCl,,
Gallium is Eka-aluminium. The formula s GaCL.
1+1

Q2.9. Anelement’M has atomic number 12,
(i) Write its electronic configuration and valency.

{ify Is'M a metal or a non-metal ? Give reason in
support of your answer.

Write the formula and nature (acidic/basic) of
the oxide of M. (Delhi 31/1/2017 Comptt.)

Amns. (1) Electronic Configuration —2, 8, 2
Valency — 2.
(if) Metal
There are two electrons in its outermostshell and it
eas ily loses them to form a positive ion.

(iif) MO
2 2
MO, = MO
Itis a basic oxide. 1+1+1

Rl .10. Write the electronic configuration of two
elements P (atomic number 17) and Q (atomic
number 19) and determine their group numbers
and period numbers in the Modern Periodic
Table. (OD Comptt 31/1 2017)

(iii)

Ans. Electronic Configurationof ' — 2, 8,7
Group number — 17
Period number — 3™ Period
Electronic Configuration of 'Q" —32, 8, 8, 1
Group number — 1
FPeriod number — 4™ Feriod
[CBSE Marking Scheme, 2017]1 + 1
Q.11. An element ‘X' with electronic configuration
(2. 8, 2) combines separately with two radicals,
(NO,}- and (50,)".
(i} Is'X a metal or a non-metal 7 Write the nature
of its oxide.

(ii} ~Write the formula of the compounds of "X
formed by the combination of these radicals. Are
these compounds covalent or electrovalent ?

(OD Comptt. 2017)
Amns. (1) X is a metal. Nature of its Basic.

(if) X(INO,),, X50,
These compounds are [onic/electrovalent. 1+1+1
.12, Consider the following elements (atomic

numbers are given in parenthesis)
Ca(20): K(19): F(9) Be(4) (OD Comptt 31/3 2017)
{a) Select:

(i) the element having one electron in the
outermost shell.

(ii) two element of the same group. Write the
number of this group.

(b)  Write the formula of the compound formed by
the union of Ca(20) and the element X(2. 8. 7).
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Ans. (a) (i) K (Fotassium —2, 8, 8, 1)
(ii} Be and Ca in same group because both have same
number of wvalence electrons in their outermost

shell.
(b) Ca X
Valency 2 1
Ca X, = GaX, 1+1+1

.13, (i) Predict which of the following elements will
form cation and will form anions 7

(iyNa, (ii)AlL (i) ClL  (iv) C.
(ii) Name two elements that are inert in nature.
[Board Term II. Set GFUTB86, 2015]

Ans. (i) Cations are Na and Al (Sodium and Aluminium)
Aniors are Cl and O (Chlorine and Oxygen)
(ii} Inertelements are He and Ne (Helium and Neon)
[CBSE Marking Scheme, 2015]1 + 1 + 1
Rl ©.14. Give an example of :
(i) A metal that is liquid at room temperature.
(ii) A non-metal that is liquid at room temperature.
(iii) An inert gas (At. no < 20)
[Board Term I, Set FF/NBE®6, 2015]

Ans. (i) Mercury
(i) Bromine
(iii} Helium or Neon or Argon.  (Any one)1 +1 + 1
[CBSE Marking Scheme, 2015]

.15, (i) How does the electronic configuration of an
atom relates to its position (period and group)
in the modern periodic table ?

[Board Term II, Foreign Set-11, 2014]

(ii) Would vou place the two isotopes of chlorine. C1
- 35 and C1 - 37, in different slots because of their
different atomic masses or in the same slot because
their chemical properties are the same 7 Justify
Vour answer. [Board Term II. 2012]

Ans. (i) In the periodic table, elements are placed
according to their electronic configuration. If
an element has only one shell in it electronic
configuration, it is placed in the first period. If
the element has two shells then it is placed in the
second period, and so on. Vertical columns in the
periodic table are called groups.

There are eighteen groups and in a group, all
the elements have same number of wvalence
elec troms. 1+1
(ii) T hey will be placed at the same slot as their atomic
number is same, valence electron and valency are
same and have same chemical properties. 1
[CBSE Marking Scheme, 2012

D.16. An element P (atomic number 20} reacts with
an element Q@ (atomic number 17) to form a
compound. Answer the following questions
giving reason:

Write the position of P and Q in the Modern
Periodic Table.

Ans.
Fositionof P Group-2 | Because it has 2 wvalence
electrons/ 2, 8, 8, 2
Feriod-4 | Becawse it has 4 shells/2, 8,
8, 2
Fositionof Q@ Group-17 | Because it has 7 wvalence
electrons/ 2, 8, ¥
Ferind-3 | Becawse it has 3 shells/ 2, 8,
7
Formula PRy Because valency of T 5 2
and thatof Qis 1

[CBSE Marking Scheme, 2017] 3
.17, The atomic number of an element is 20.

(a) Write its electronic configuration and determine
its valency.

(by) Ititis metal or a non-metal ?

{c) Write the formula of its chloride ?

(d} Is it more reactive or less reactive than Mg
(atomic number 12} 7 Give reason for your

ANswer. (Foreign Set31/2/1 2017)
Ans.(a)X -2, 88,2

Valence electrons- 2

Hence valency is 2 14 +14

(b) Itis a metal 14

() XCL, 14

(d) It 5 more reactive than Mg as reactivity increases

down the group Mg- III Feriod 18

And X, (Ca)- IV Period 14

[R| ©.18. How could the Modern Periodic Table remove
various anomalies of Mendeleev's Periodic
Table?

Ans. Modification in Mendeleev's Periodic Table :
With the adoption of atomic number as the basis of
classification of elements, some of the anomalies In
the Mendeleev's Feriodic Table now disappeared.
These are :

(i) Position of Hydrogen : The atomic number of
hydrogen 15 1 and hence, it should occupy the
first position in group 1 of the periodic Table. But
because of its chemical similarity with elements of
group 1 and group 17, the position of hydrogen in
the periodic &able is still not confirmed.

(ii} Position of Isotopes : As the isotopes ofan element
have the same atomic number, they should occupy
the same place inthe periodic table.

(iii) Position of Anomalous Pairs : The position of
anomalous pairs of elements we.. pais of elements
in which the element with the higher atomic mass
proceeds the element with lower atomic mass, is
also decided. When these elements are arranged
according to their atomic number, they occupy
their right places in the periodic table. 1+1+1

.19, How does the electronic configuration of an
atom related to its position in the modern
periodic table ?

Ans. (i) The group number ofelements having up to two

valence electrons is equal to the number of valence
electrons.
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(ii) The group number of elements having more than
two wvalence electrons s equal o the number of
valence electrons plus 10.

For example :

Number Group number
of Valence in Periodic Table
Electrons
|
9 1[ Group number = number of elec-
tromn.
3+ 10| 15
4 15 l[ﬁf 4 Group number = number
of electrorns + 10.

(iiiy For those elements, which do not have the same
number of valence electrons but same number of
shells, the number of shells is equal to the period
number to which they belong in the periodic table.
For example :

Long Answer Type Questions

Q.1. (i) Why do we classify elements ?

(ii) What are the two criteria used in the development
of Modern Periodic Table ?

(iii) State the position of (a) metals, (b) non-metals and
(c) metalloids in the periodic table.

(iv) Would you place two isotopes of chlorine; C1-35
and CI-37 in different slots of the periodic table
because of their different atomic masses or in the
same slot because their chemical properties are
same 7 Justify your answer.

[Board Term IL. Set BL. 2011]

(i) Tostudy the properties ofelements and to keep

the elements with similar properties together. 1

(ii) Chemical properties of element and atomic

number, 1

(iii} Metals lies on extreme left, metalloids lie in the

middle and non-metals lie on the rightside. 2

(iv) They should be placed in the same slot. Since they
have same numbers ofelectrons.

[CB5SE Marking Scheme, 2011]1

IR| Q.2. (a) Why did Mendeleev have gaps in his

periodic table ?

(D) State any three limitations
classification ?

(c) How does electronic configurations of atoms
change in a period with increase in atomic
number ? [Board Term II. Delhi 2009]

Ans. (a) Gaps were left for undiscovered elements in the
periodic fable.

(b) (i} Fosition of hydrogen was not justified.

(ii) Increasing order of atomic mass could not be
maintainzd.

(iii}Isotopes have similar chemical properties but
different atomic masses, they cannot be given
separate places.

(c} Number of shells remains the same, number of

valence electrons goes on increasing from left to
rightin a period tilloctet s complete. e.g,

Ans.

of Mendeleev's

2™ Period :

Li | Ee = C N o F | Ne

21122 12,3 2,425 (2,627 |28
1+1+1
[R| Q.20. What were the limitations of Newlands law of
Octaves ?

Ans. The limitations of Newlands Law of Octaves are :

(i) The law was applicable to elements up to calcium
(Ca) only.

(ii) It contained only 56 elements. Further it was
assumed by Newlands that only 56 elements
exis ted in nature and no more elements would be
discovered in the future.

(iii} In order to fit element into the table, Newlands
adjusted two elements in the same column as
fluorine, chlorine and bromine which have very
different properties than these elements. Iron,
which resembles cobaltand nickel in properties, has
been placed differently away from these elements.

1+1+1

(> marks each)

Li | Be B C N o F Ne
212,212,324 2,5 |26 |27 |28

1+3+1
[Al Q.3. Write down five major differences between

Mendeleev's. Periodic table and Modern
Periodic Table. (DDE 2017)

Ans.

5. Mendeleev’'s Period

Tible Modern Periodic Table

Element have been
arranged N INcreasing
order of their atomic
number.

(i} | Elements have been
arrangecl In iru:reasing
order of atomic masses.

(i) |[tcomsists of8 groups. | Itconsists of 18 groups.

(iii) | All the groups from I | Nosub-groups.
to VIII are divided into
two sub-groups

(iv) [ He leftsome gaps inthe | All elements are filled
table for undiscovered | in increasing order of
elements atomic number. No gaps

left in periodic table.

(v) | sotopes were placed | Isotopes were placed in

in different groups. same group.

1+1+1+1+1

Rl ©.4. (a) Which two criteria did Mendeleev use to
classify the elements in his periodic Table ?

{b) State Mendeleev' s Periodic Law

(c) Why could no fixed position be given to hydrogen
in Mendeleev’'s Periodic Table ?

(d) How and why does the atomic size vary as you go
(i) from left to right along a period

(ii} down a group ?
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Ans. (a) (i) Increasing order of atomic mass as physical
property and similarities inchemical properties
ofelements.

(ii) The formulae and nature of hydrides and
oxides formed by elements was treated as basic
chemical property for its classification.

(b} Mendeleev's Periodic Law : Properties ofelements
are the periodic functions of their atbmic masses.
(c} It is because it resembles both with alkali metals as

well as halogers.

TOPIC-2

(d) (i) Atomicsize goes ondecreasing from left to right
because one proton and one electron s being
added success ively therefore, force ofattraction
between wvalenwe electorns and nucleus
increases, therefore, atomic size decreases.

(ii} The atomic size goes on increasing from top to
bottom in a group because number of shells
keep on increas ing therefore, distance between
nucleus and valence elections increases.

1+1+1+ 2

Periodic Elements and Periodic Properties

Very Short Answer Type Questions

Q.1. State one reason for placing Mg and Ca in the
same group of the periodic table.

[Board Term II. Set FF/NE®6, 2015]

Ans. Due to the presence of 2 electrons 1n the valence
shell and similar chemical properties.

[CBSE Marking S5cheme, 2015]1

Q.2. The atomic numbers of three elements A, B and
C are 12, 18 and 20 respectively. State giving
reason. which two elements will show similar
properties.

[Board Term II. Outside Delhi Set I11. 2014]

Ans. A and C will show similar propertes because the:.r
have same number ofvalence electrons. 1

[Bl Q.3. Give the number of elements in 2 and 5™
period in Modern Periodic Table.

[Board Term II. 2013]
Ans.2™ period has 8 elements, 5™ Period has 18
elements. 18 + 14

4. An element has atomic number 3. To which
. Q
]JEI'iDEl of the ]JEI'iDEliE table does it bElDIlE e

Ans. Second period. 1

.5, Name any two elements that have two electrons
in their valence shell.

Ans. (i) Magnesium : 2, 8, 2 14

(ii) Calcium 2,8, 8, 2 14

Q. 6. There are 7 electrons in the outermost 'L shell

of an element . Predict the period and group in
the periodic table this element belongs to.

[KV5-2014]

Ans.TPeriod -2, Group - 17. 1
(Electronic configuration of element = 2, 7)

Q.7. The electronic configuration of two elements

X and Y are 2,8,7 and 2.8 8.3 respectively. Write
atomic numbers of X and Y.

[Board Term II, Foreign Set2013]
Ans. Atomic numberotX =2,8,7 =17

Atomic numberofY =2,8,8, 3 = 21 16 + 14

(1 mark each)

Q. 8. Write any one difference between the electronic
configuration of group-1 and group-2 elements.

[Board Term II, Delhi Set I, 2014]

Ans.Group 1 elements have 1 valence electron while
Group Zelements have 2 valence electrons. 14+

[R] ©.9. Write the atomic numbers of two elements ‘X’
and "Y' having electronic configuration 2, 8, 2

and 2, 8, 6 respectively.
[Board Term II Outside Delhi Set I, 2014]

Ans. Atomic numberof X =2 + 8 + 2 =12
Atomic numberofY =2+ 8 + 6 =16 e 414
. 10. The atomic number of three element X. Y and Z
are 3,11 and 17 respectively. State giving reason

which two elements will show similar chemical
properties. [Outside Delhi SetII, Set AI 2013]

Ans.X and Y will show similar chemical properties as
these have same valence electrons.

X =2,(1)
Y =2,8, (1) %+ 14
[Rl ©.11. Name two elements of first period in modern
periodic table. [Board Term IL 2012, 2009]

Ans. Hydrogenand Helium. 14414
[CBSE Marking Scheme, 2012]
[A] Q.12. On which side of the periodic table doyou find
(i) metals. (ii) non-metals ?
[Board Term II. 5et (2025), 2012]

Ans. Metals are placed on the leftside while non-metals
are placed on the right side of the periodic table.

[CBSE Marking Scheme, 2012] % +4

[Rl Q.13. What is the similarity in the valency of all the
elements of group 1 in the modern periodic
table? [Board Term II, Set (2036) 2012]

Ans. Valency issame ve. 1. 1
[CBSE Marking Scheme, 2012]

[A] Q.14. How does the electronegativity changes as we
move from left to right across a period ?

[Board Term II, Set (2045) 2012]
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Ans.Electrone gativity increases across a perin:ncl. 1
[CBSE Marking scheme, 2012]

2.15. How does metallic character of a metal depend
on the size of atom 7

Ans.The metallic character of a metal increases with
increase in the size of its atom. 1

|A| Q.16.State the similarity in the electronic
configuration of all the elements present in
group 1 of the periodic table.

Ans.Element in a group have similar electronic
cmnﬁguratiun so all of them have 1 walence
electron. 1

[RlQ.17.List any two properties of the elements
belonging to the first group of the modern
periodic table.

[Board Term II. Outside Delhi Set I. 2014]

Short Answer Type Questions-I|

[A] Q.1. Elements in the periodic table show periodicity
of properties. List any four such properties.

[Board Term IL Set (2007), 2012]

Ans. (i) Atomic size 14
(ii) Valency or combining capacity 14
(iii} Me tallic property 14
(iv) Non-metallic property. 14

[CBSE Marking Scheme, 2012]

|E|Q.1. In the Modern Periodic Table how does the
metallic trend of the elements change as we
IMov e
(i) fromleft to right in a period, and

(iiy downagroup? [Delhi Comptt. 31/1/2 2017

Ans. (i) Decreases
(ii) Increases [CB5SE Marking Scheme, 2017]1+1
Detailed Answer:

(i) On moving across a period, nuclear pull increases
due to the increases in atomic number and thus
the atomic size decreases. Hence, elements cannot
lose electrons easily. The metallic nature decreases
across a period, moving from lett to right.

(i} On moving downa group, the atomic size increases
and the nuclearcharge also increases. The effect of
an increased atomic size s greater as compared to
the increased nuclear charge. Therefore, metallic
nature increases as one moves dowT a group.

Rl Q.3. The elements Li (Z =3).Na(Z =11}and K(Z =
19)belong to group 1.

(i)  Predict the periods they belong.

(il Which one of them is least reactive 7
(iii) Which one of them has the largest atomic radius ?
Give reason to justify. [KV5 2017]

Ans. (1) The Period number to which these elements

belcungare
Li = 2™ Perind
Na = 34 Period

K = 4" Perind

Ans.First group elements are also known as alkali
metals. They possess following properties :

(i) These elements exhibit + 1 valency.

(ii} These are very reactive as they are not bund
1ﬁ+1ﬂ

.18, The atomic numbers of three elements X, Y and
Z are 3, 11 and 17, respectively. State giving
reason which two elements will show similar
chemical properties.Outside Delhi Set-11,2013]

Ans.The twoelements X and Y willshow same chemical
properties because they have same number of
valence electrons in group. They form positively
charged ions by losing one electron. 16 +14

tree l}r in nature.

(2 marks each)

(ii) In a Group the chemical reactivity of metals from
top o bottom increases. Lithium 15 least reactive.

(iii) Down the group the number ofshells increases, So
the atomic radius also increases. The element with
larges tatomic radius is Fotassium. le4ls+1

R Q.4. How does the metallic character of the elements
vary (i) in a group. (ii) in a period of the modern
periodic table ? [Board Term IL Set (2017), 2012]

Ans. (i) From top to bottom in group - meallic character
INCreases. 1

(ii) From left to right in a period - metallic character
decreases. [CBSE Marking Scheme, 2012]1

Q. 5. Mention any two trends exhibited by elements
when we go from left to right across the period
of periodic table.[Board Term IL Set (2007)2012]

Ans. (i) Atomic radius decreases. 1
(ii) Metallic character decreases. 1
[CBSE Marking Scheme, 2012]
[A] Q.6. How would the tendency to lose electrons
change as yougo :
(i) from left to right across a period ?

(ii) down a group ?  [Board Term II. Set (2022) 2012]

Ans. Tendency to lose electrons :
(i) Decreases with increase in atomic number in a
period from left to right. 1
(ii) Will increase down a group. 1
[CBSE Marking Scheme, 2012]
[B] Q.7. How does the atomic radius change aswe go:
(i) from left to right across a period
(ii) down a group in the periodic table ?
[Board Term II. Set (2023)2012]

Ans. On going :

(i) From left to right across a period, atomic radius
decreases as one proton and one electron are
added continuously, therefore effective nuclear
charge increases. 1
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(ii)down a group in the periodic table, atomic radius
increases because number of shells goes on
increasing, therefore distance between nucleus
and valence shell increases. 1

[CBSE Marking Scheme, 2012

[R| Q.8. Fourelements EQ, R and S have atomic number
12, 13, 14 and 15 respectively. Answer the
following :

(a) What is the valency of Q ?

(b) Classify these element as metals and non-
metals.

{c) Which of these elements will form the most
basic oxide 7 (DDE 2017)
Ans. (a) The valency of Q s 3.
(b} Elements Fand Q are metals.
Elements K and 5 are non-metals.
(c} Fand Q elements will form basic oxides. 14£+1+4

R ©.9. (i)State the basis of classification of elements in
the modern periodic table 7

(ii) How does the metallic character of element vary as
we go down the group.

[Board Term II. Set (2025}, 2012]

Amns. (i) Atomic number. 14
(ii) Down the gmoup, the effective nuclear charge

experienced by the wvalence electron decreases
because the outer mostelectrons are further away
from the nucleus. Therefore, they can be lost
easily. Hence metallic character increases down
the group. 114

[CB5E Marking Scheme, 2012]

.10, (i) Atomic number of Mg and Al are 12 and 13,
respectively. Write down their electronic con-
figuration.

(ii) Mention the period of the modern periodic table
to which the above two elements belong. Give
reason for your answer

[Board Term II. Set(2008)2012]

Ans. (i) Mg:2,8,2 Al:2,8, 3 184+ 14
(ii) 3™ period because electrons in these atoms are
filled in K L, M shells. 1

[CBSE Marking Scheme, 2012

2.11. Nitrogen (atomic number 7) and phosphorus
(atomic number 15) belong to group 15 of the
periodic table. Write the electronic configuration
of these two elements. Which of these will be
more electronegative and why 7

[INCERT Exemplar]
[Board Term II. Set (2016}, 2012]
Ans. (i) Nitrogen: Kshell-2  Lshell-5 14

FPhosphorus : Kshell-2  Lshell8 Mshell5 14
(ii) Phos phorus will be less electronegative because its
electrons are further away from the nucleus and
thus nucleus can be easily los t. 1
[CB5E Marking Scheme, 2012]

0.12. The atomic radii of three elements A, B and
C of a periodic table are 186 pm. 104 pm and
143 pm respectively. Giving a reason. arrange

these elements in the increasing order of atomic
numbers in the period.

[Board Term II, Set (2024), 2012]

Ans. Order of atomic number of element
A<C<B. 1
Because atomic size generally decreases along
a period, so B has the highest atomic number
ollowed by Cand A. 1
[CBSE Marking Scheme, 2012]
.13, (i) Atomic radius of hydrogen is 37 pm. Express
it in metres.

(ii) How does atomic size vary in a group and in a
period 7 [Board Term IL Set (2015), 2012]

Anms. (i) 1 pm = 10-% m. 1
Atomic radius = 37 x 1072 m.

(ii} In a group atomic size : Increases down the group.
e

In a period atomic size : decreases in moving from
left to right. [CBSE Marking Scheme, 2012] 2

. 14. (i) Element 'Y’ with atomic number 3 combines
with element ‘A’ with atomic number 17. What
would be the formula of the compound ?

(ii) What is the electronic configuration of an
element with atomic number 10 7 What will be its
valency ? [Board Term IL Set (2022), 2012]

Ans. (i) Electronic configuration of element "Y' with
atomic number 3 =2, 1 14

Element A" with atbomic number 17 =2, 8,7 18

Formula of the compound : YA.

(ii) Elec tronic configuration of element configuration
of the elementwithatomic number 10 =2, 8 14

Valency : Zero. 14
[CBSE Marking Scheme, 2012]

Q.15. Three elements X. Y and Z belong to 17" group
but 2, 3™ and 4™ period respectively. Number
of valence electrons in Y is 7. Find the number
of valence electrons in X and Z.

[Board Term II Set (2015), 2012]

Ans. It willbe 7 in X as well as in Z. 1
The reason being that number of electrons in the
outermost shell in the elements in same group is
same. [CB5E Marking Scheme, 2012]1

Q.16. Na, Mg, Al and P belong to 3™ period but are
placed in first, second, thirteenth and fifteenth
group. Number of shells occupied in Mg is
three. What is the number of occupied shells in
Na. Al and F Give reasons for your answ er.

[Board Term II, Set (2017)2012]
Ans. It is three in Na, Aland I 1

Element with the same number of occ upiecl shells
are plan:ecl N same pericu:l. 1

[CB5E Marking Scheme, 2012]
Q.17. Arrange the following elements in the

descending order of atomic size and give a
reason for your answer. Mg. CL E Ar
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{Atomic numbers of the above elements are 12.
17,15, 18 respectively)

[Board Term II. Set (2009}, 2012]
Ans. Mg, I, Cl, Ar. 1

Increase in atomic number means increase in
nuclear charge which tends to pull the electrons
closer to the nuclews and reduces the size of the
atom. [CBSE Marking Scheme, 2012] 1

.18, Out of the elements X and Y, which has bigger
atomic radius 7 Give reason to justify your
answer.

(i) X has atomic number 18 and atomic mass 40.

(ii) ¥ has atomic number 20 and atomic mass 40.
[Board Term II. Set (2020), 2012]

Ans.Radius of Y s bigger than that of X. 1

In "X’ the number of shells is three while iIn Y it s
o ur. [CBSE Marking Scheme, 2012]1

2.19. The position of three elements X, Y and £ in the
periodic table are shown below :

(i) Which type of ion, cation or anion, will be formed
by element X 7

(ii) Which element. Y or Z. has
comparatively larger size ?

the atom of

Give reason in each case.

[Board Term II, Set (2036), 2012]

Group1 Group 2
X -
Y Z

Ans. (i) The valency of X is one. It has tendency o lose
one electron. Therefore, X will fbrm cation. 1

(ii} Y ; because atomic radius decreases across a period
due to increase in the electrostatic force between
electrons and nucleus. 1

[CBSE Marking Scheme, 2012
2.20.(i) How does the tendency to gain electrons
change as we go down the group 7 Give reason.

(il) Given below is a part of the periodic table. How
does the valency vary, as we move vertically
downw ard from Li to Fr. Give reason.

[Board Term II, Set (2021), 2012]

Li Be

Rb

Cs

Fr Ra

Ans. (i)Tendency to gain electrons decreases on moving
down the group because with increase in size,
effective "+ve’ nuclear charge decreases. 14 + 14

(i} Valency remains constantas we move downwards.
Element ofthe same group have the same number
ofvalence electrons. 16 + 14

[CBSE Marking Scheme, 2012]

D.21. Two elements X and Y have atomic numbers
12 and 16 respectively. To which period of the
modern periodic table do these two elements
belong 7 What type of bond will be formed
between them and why ?

[Board Term II. Set (2023), 2012]

Ans. Electronic configuration of element X, atomic

number 12 = 2,8, 2 14
Electronic configuration of element Y, atomic
numbers 16 = 2, 8, 6 14
Both have three shells, so they belong to period 3.

14

They will form onic bond as X will form
electropositive ionand Y will form electronegative
10T 14

[CBSE Marking Scheme, 2012]

.22, The atomic number of elements A, B.C. Dand E
are given below[Board Term II. Set (2025). 2012]

Element A B C D E

Atomic no. 7 10 12 9 19
From the above table, answer the following
questions :

(i) Which two elements are chemically similar ?
(ii) Which is an inert gas ?

(iii) Which element belongs to 3" period of periodic
table ?
(iv) Which element among these is a non-metal 7
Ans. (i) Cand D (ii) B
(1ii)C (iv) A e+ 18 + 14+ 14
Q. 23, Given below are atomic radii of same elements
of second period.
Element B
Atomic Radii in pm 88

O N C
bb 74 77
Arrange these elements in the increasing order of
their atomic number Give reason for your answer.

[Board Term I, Set2018, 2012]
Ans. B, C N, Q. 1

In a period, as the atomic number increases, size
of the atom decreases. This s because increase in
nuclear charge tends to pull electrons closer ©
nucleus and reduces the size of the atom. 1

[CBSE Marking Scheme, 2012]

Q.24. (i) An element has electronic configuration 2,
8. 6. Explain its position in the periodic table.

(ii} Size of sodium atom is bigger than that of hydrogen

atom. Why 7 [Board Term II. 5et (2036). 2012]

Amns. (i) Third period and group 16. 1

(ii} Size increases down the group as new shells are

added. 1
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Q. 25. 5ome of the elements and their atomic numbers
are mentioned in the following table :

Element Atomic number
P 3
Q 17
R 13
5 11

(i) How many wvalence electrons are there in the
element 'R’ 7

Short Answer Type Questions-l|

|R| ©.1. What is meant by atomic radius 7 Explain w hy it
decreases across a period ?

[Board TermII, 5et-GFUTBS8#6, 2015]

Ans. The distance from centre of nuclews to outermost
shell of an atom is atomic radius.

Atomic radius decreases across a period because
electron 15 added in the same shell. So attraction
between nucleus and valence shell increases due
to which outermostshell 5 pulled in closer to the
nucle us. [CBSE Marking scheme, 2015]1 + 2

QEEE

How does the atomic radius of the elements
change on going
(i} from left to right in a period. and
(il) down a group
in the Modern Periodic Table ? Give reason in
support of your answer.[Delhi Comptt. 31/1/12017]

Amns. (i) Atomic radius decreases 14
Reason : Nuclear charge increases which tends o

pull the electrons closer to the nucleus. 1

(i) Atomic radius increases 14

Reason : Number of shells increases on going
down the group. 1

[CBSE Marking Scheme, 2017]

[Bl Q.3. Write the names given to the vertical columns
and horizontal rows in the Modern Periodic
Table. How does the metallic character of
elements vary on moving down a vertical
column ? How does the size of atomic radius
vary on moving left to right in a horizontal row
7 Give reason in support of your answer in the

above two cases. [Delhi31/1/1 2017]
Ans. Vertical Column — Groups 14
Horizontal RKows — Feriod 14

Metallic character increases

Reason : Ability to lose electrons increases on
moving down the group due to increases in
distarice between the nuclews and the wvalence
electrons/decrease in the attraction between the
nuclews and the valence electrons. 14

Atomic radius decreases

(ii) What is the valency of 'F' 7
(iii) Write the chemical formula of the compound
formed by combining the elements 'F" and 'Q"?

(iv) Out of the two elements ‘P’ and 'S5, which one is
largerin size 7 [Board Termll. 5et (67003), 2012]

Amns. (i) 3. 14
(ii) 1. 14
(iii) PQ. e
(iv) S 14

[CBSE Marking Scheme, 2012]

(3> marks each)

Reason : The nuclear charge increases on moving
from left to right across a period resulting in
increase in the attraction between the nuclews and
the valence electrons.

[CBSE Marking Scheme, 2017]

Detailed Answer:

In the modern periodic table, there are 18 vertical
columns known as Groups and 7 horizontal rows
known as Feriods.

Metallic chamacter increases on moving down a
group in the Modem Feriodic table. As we move
down the group the electrostatic attraction
between the nucleus and the outermost electron
decreases due to increase in the distance between
them. This happens because; on moving down the
group a new shell a added. 5o, the valence electron
can be easily lost by the element, thereby metallic
character increases on MOVINgG down a group.

The size of atomic radius decreases on moving
left of right in a horizontal ow. When, we move
across a period, the number ofelectrons in the same
shell increases. This leads to greater electrostatic
attraction between the nucleus and the outermost
electron. This increased attraction pull the
outermost electron closer to the nucleus, thereby
decreasing the atomic s ize. 3
Q.4. (i) Name the element with atomic number17.

(ii} To which period does it belong ?
(iii} To which group does itbelong 7
(iv) Write its electronic configuration.
[Board Term II, Delhi Set-UV6eTFLN, 2016]

Ans. (i) Chlorine 14
(ii) 3™ period 1
(iif) 17™ group 1
(iv)2,8, 7. [CBSE Marking Scheme, 2016]

R Q.5.

How many groups and periods are there in the
modern periodic table? How do the atomic size
and metallic character of elements vary as we
move 7

(i) down a group and

(ii) from left to right in a period.

[Board Term II. Delhi SetI.2015]
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Ans. There are 18 groups
periodic table.

(i) Atomic size generally increases down a group due
to the addition of new shell and metallic character
also increases down a group due to the increase in
tendency to lose electrons.

and 7 peric:ds in the modern

(ii) Atomic size goes on decreasing along a period
from left to right.

Metallic character decreases alcmg a peric:d due to
decrease in tenden:}r to lose electrons. 1 + 1+ 1

[CBSE Marking Scheme, 2015]

|R| Q. 6. Why is atomic number considered to be a more
appropriate parameter than atomic mass for the
classification of elements in a periodic table ?
How does the metallic character elements vary
as we move (i) from left to right in a period.
and (ii) top to bottom in a group in the modern
periodic table 7 Give reasons to justify yvour
answers ? [Foreign 31/2/1 2017]

Ans. Atomic number s more important parameter
than atomic mass as atomic number determines
the number of valence electrorns which decide the
chemical properties of an atom ofanelement. 1

Metallic character decreases from left to nght in

a period, because the tendency to lose electroms

decreases dus to increased attraction between

nucleus and valence electrons. 14 +14

Metallic character increases down the group, as

the tendency to lose electrons increases, due to

decreased attraction between nuclews and valence
electrons because outermost electrons are farther

away. 1o 414

[Bl Q.7. (a) Define the following terms :
(i) Valency, (ii) Atomic size.
(b) How do the walency and the atomic size of the
elements vary while going from left to right along

a period in the modern periodic table 7

[Board Term I, Delhi Set L. [L II1. 2014]

Ans.(a) (i) Valency : The combining power or the

combining capacity of an atom is called its
valency.

(ii) Atomic size: Atomic size or atomic radius is the
distarice between the centre of the nucleus and
the outermost shellofan solated atom.

(b} On moving from left to right in the periodic table,
valency increases up to4 and then decreases.

Theelectrons present in the lastshellde termine the
valenn:}r ofa partic ular ele ment.

If the number of valence elections 15 less than or
equal to 4, valency = number of valence electrons

If the number of valence electrons 5 more than 4,
valency = 8 - number of valence electrons

Atomic size decreases alonga period. This s because
On moving across a period, the number of valence
shells remains the same and the electrons increase
by one unit. As a result, the nuclear charge increases
and thus, the atomic radius decreases.

1+1+%+14

[Rl Q.8. What is meantby‘group’ in the modern periodic

table 7 How do the following change on moving
from top to bottom in a group 7

(i) Number of valence electrons
(ii) Number of occupied shells
(iii) Size of atoms
{iv) Metallic character of element

(v) Effective nuclear charge experienced by valence
electrons. [Board Term [I, Outside Delhi 5et I1, 2014]

Ans. Vertical columns of the periodic table are knownas
groups.
(i) The number of valence electrons remains cons ant
when we move down the group.

(ii} The number of occupied shells increases down the
group.

(iii) The size ofatom increases down the group.

(iv) The metallic character of element increases down
the group.

(v} The effective nuclear charge decreases down the
group. lexb=3

[Rl Q.9. Write the number of periods the modern

periodic table has. State the changes in valency
and metallic character of elements as we move
from left to right in a period. Also state the
changes, if any, in the valency and atomic size
of elements as we move down a group.

[Board Term II, Delhi Set I1I, 2015]

Ans. No. of periods : 7. 14
Valency across a period increases from 1 o 4, then
decreases from 4 to zero. 1
Metallic character of elements across a period
decreases. 18
Valency remains the same downa group 14

Atomic size ofelement increases down a group. 14

Q.10.Na, Mg and Al are the elements of the 3™ period of the Modern Periodic Table having group number 1, 2 and
13 respectively. Which one of these elements has the (a) highest valency. (b) largest atomic radius, and (c)

maximum chemical reactivity 7 Justify your answ er stating the reason for each.

Ans.

[OD 31/1/2017)
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. 11. Calcium is an element with atomic number 20.
Stating reason for each of the following questions :
(i) Is calcium a metal or non-metal ?
(ii) Will its atomic radius be larger or smaller than that
of potassium with atomic number 19 7

(iii) Write the formula of its oxide.
[Board Term II, Delhi Set I. 2016]

Ans. (i) Itis a metal. 14

Since it has two electrons in its outermost shell/
two valence electrons, which itcan lose easily. 4

(i} K (19} is placed before Ca (20) in the same period/
fourth period. 14

Since the atomic radius decreases along a period,
the atomic radius of calcium 5 smaller than that of
potassium. 14

(iii} The formula of oxide of calcium s CaQ, because

the valeru:}r of calcium as well as that of OXygen
is 2. [CBSE Marking Scheme, 2016] 74+

.12, An element "M with electronic configuration
(2. 8, 2) combines separately with NO,, 50/
and PO > radicals. Write the formula of the
three compounds so formed. To which group
and period of the modern periodic table does
the element’ M belong 7 Will ‘M form covalent
or ionic compounds? Give reason to justify your
answer. [Board Term II. Delhi Set L. 2016]

Ans. (i) The electronic configuration (2, 8, 2) of the
element ‘M suggests that it belongs to group 2
and period 3 of the modern periodic table and its
valency is 2. 16414

(ii) T he chemical formula of the compounds are :
M (NG,}, / Mg (NO,).,; M5O,/ Mg50,; M, (PO,), /
Mg. (FO)).. Ixls =114
(iii}'M' will orm ionic compounds by losing two
electromns. [CBSE Marking Scheme, 2016] %4
Q.13. Two elements ‘A’ and ‘B’ belong to the 3™ period
of Modern periodic table and are in group 2
and 13 respectively. Compare their following
characteristics in tabular form :

(i) Number of electrons in their atoms
(ii) Size of their atoms
{iii) Their tendencies to lose electrons

(iv) The formula of their oxides
(v) Their metallic character
(vi) The formula of their chlorides.
[Board Term I[I. Delhi Set ITL 2016]

Ans. |5r. No. Characteristics A B

(i) Number of 4orl2or| 5orl3
electrons in their 20 or 21
atoms

(ii} | Size of their atoms Bigger | Smaller

(iii} | Their tendencies to More Less
lose electrons

(iv) | The tormula of AD BO,
their oxides

(v) | Their metallic More Less
character metallic | metallic

(vi) | The formula of ACL BCL
their chlorides

[CB5E Marking Scheme, 2016] 6 x %2 = 3

IR ©.14. Name any two elements of group one and write
their electronic configurations. What similarity

do yvou observe in their electronic configurations ?

Write the formula of oxide of any of the above
said element. [Board Term [I. Delhi SetII. 2016]

Ans. (i) Two elements of group 1 are Na, K/ Sodium,

potassium. 2% 14
Electronic configurations Na = 281, K=288,1

2% 14

(ii) Similarity : Both have one valence electron/ Cne

electron inoutermost shell. s

(iii) Oxide - Na,0 / K,O. 14

[CBSE Marking Scheme, 2016]
2.15. An element X' (Atomic number = 20) burns in
the presence of oxygen to form a basic oxide.
(i) [dentify the element and write its electronic
configuration.
(ii) State its group number and period number in the
Modern Periodic Table.
(iii) Write a balanced chemical equation for the reaction
when this oxide is dissolved in water.
[Board TermIl, Foreign Set [, 2016]
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Ans. (i) X(20)--- 2,8, 8, 2. [tis calcium. 6 + 14
(ii} Second group, fourth period. 14 + 14
(iii} CaC + H,O —— Ca(OH), 1
[CBSE Marking Scheme, 2016]
.16, An element ‘X’ belongs to third period and
second group of the Modern Periodic Table.
(i) Write its electronic configuration.
(ii) Is it a metal or non-metal 7 Why 7
(iii) Write the formula of the compound formed when
‘X' reacts with an element
(a) Y of electronic configuration 2, 6 and (b) Z with
electronic configuration 2, 8, 7.
[Board Term II. Foreign Set IL. 2016]

Ans. (i) Electronic Configuration — 2,8,2. 14
(ii) Metal, as it can easily lose electrons (from outer
most orbit) } Y+ 1%
(i) X Y X Z
2 2 21 14
Compound - XY A2, 14 4+ 14

[CBSE Marking Scheme, 2016]
Q.17. The atomic number of an element "X’ is 19.

(i) Write its electronic configuration.

(ii} To which period of the Modern Periodic Table does
it belong and what is its valency ?
(iif) If "X’ burns in oxygen to form its oxide. what will
be its nature - acidic, basic or neutral ?
(iv) Write balanced chemical equation for the reaction
when this oxide is dissolved in water.
[Board Term II. Foreign Set I11. 2016]

Ans. (i) Electronic ConfigurationofX(19) — 28,8, 1. 14

(ii) Fourth Feriod, Valency 1. s + 14
(iii) Basic oxide (X, O).
(iv) X,0 + H,O—— 2 XOH. 14 4+ 14

[CBSE Marking Scheme, 2016]
Q.18. An element’X’ belongs to3™ period and group
16 of the Modern Periodic Table.

(i} Determine the number of valence electrons and
the valency of "X'.

(ii) Molecular formula of the compound when ‘X'
reacts with hydrogen and write its electron dot
structure.

(iii) Name the element ‘X' and state whether it is

metallic or non-metallic. [Board
Term IL O.D. Set I, 2016]
Ans. (i) Electronic configurationofX = 2,8,6.

Valence electrons = 6.

Valency = 8-6= 2 14+ 14
(ii) Formula with hydrogen- FLX or FLS

‘ 16 4 14

(iii} Sulphur; non-metal. 14+ 14

[CBSE Marking Scheme, 2016]

0.19. An element'X' has mass number 35 and number
of neutrons 18. Write atomic number and
electronic configuration of'X'. Also write group
number, period number and valency of "X".

[Board Term II, O.D. 5et ., 2016]

Ans. Atomic numberof X = Mass numberof X - Noof

neutrons 14
=35-18 =17 14
Therefore, Electronic configurationof
X =287 14
Groupnumber =17 14
Feriod =3
Valercy =8-7=1 16+ 14

[CBSE Marking Scheme, 2016]

OR

[Topper Answer. 2016]

. 20. Three elements ‘X'. 'Y’ and ‘'Z’ have atomic
numbers 7, 8 and 9 respectively.
(i) State their positions (Group number and period
number both) in the Modern Periodic Table.
(ii) Arrange these elements in the decreasing order of
their atomic radii.
(iii) Write the formula of the compound formed when
‘X" combines with 'Z’.
[Board Term II. O.D. 5et 2016]

Ans. (i) X (7) = 2,5 Group 15; Feriod 2 14
Y(8 ) = 2.6 Group 16; Feriod 2 14

Z(9) = 2,7 Group 17; Feriod 2 14

(i) X> Y>Z 1
(iii) XZ, 1

[CBSE Marking Scheme, 2016]

.21, The position of eight elements in the modern
P B
periodic table is given below where atomic

numbers of elements are given in the
parenthesis.
Period
No.
2 Li3) Be(4)
3 Na(11} Mg(12)
4 Ki19) Ca(20)
5 Rb(37) Sr(38)

(i) Write the electronic configuration of Ca.
(ii) Predict the number of valence electrons in Rb.
(iii) What is the number of shells in 5r ?



122 |

Crswaal CBSE Question Bank, SCIENCE, Class - 10

{iv) Predict whether K is a metal or a non-metal.
(v) Which one of these elements has the largest atom
in size 7
(vi} Arrange Be, Ca, Mg and Rb in the increasing order
of the size of their respective atoms.

[Board Term II. O.D. 5et I1I 2016]

Ans.(i)Ca = 2,88, 2 14
(ii) Valence electrons inEb = 1 14
(iii) Five 14
(iv) Metal 14
(v} RDb is biggestinsize 14
(vi) Be -::I\HIE-::Ca < Rb. 14

[CB5E Marking Scheme, 2016]
OR
[Topper Answer, 2016]

Q.22. Na, Mg and Al are the elements of the same
period of modern periodic fable having one,
two and three valence electrons respectively.
Which of these elements (i} has the largest
atomic radius, (ii) is least reactive 7 Justify your
answer stating reason for each case.

[Board Term II, Delhi I1, 2015]
Ans. (i) Na/Sodium.

Reason : The atomic size decreases from left o
rightdue to the increase in the nuclear charge.
(i) AVAluminium.
Reason : The tendency to lose electrons decreases
from left to right.
[CBSE Marking Scheme, 2015]1% + 1%

Detailed Answer:

(i) Na will have the largestatomic rad ius as atomic size
goes ondecreasing along a period from left to right.
It s due to increase in nuclear charge (number
of protorns in nucleus) which pulls the electrons
towards it, re., force of attraction between nucle us
and wvalence electrons increases, therefore atomic
size decreases.

(ii) Al is least reactive because reactivity of an element
depends upon the ability of its atoms to donate or
acce ptelectrons. Tendency to lose electrons alonga
period generally decreases with decrease in atomic
size, re., the force of attraction be tween the valence
glectrons and the nuclews increases, therefore
electrons cannot be removed easily. 1+ 2

.23, Four elements A, B. C and D have atomic
numbers 12,13, 14 and 15 respectively.
Answer the following questions giving reasons :

(i) What is the number of valence electrons and
valencyof D ?

(ii) Which of them will have largest atomic radii 7

(iii) Which of these elements will form the most basic
oxide ? [Board Term II. SQF 2016]

Ans. (i) Valence electrons in ‘"I = 5 and Valency of
T =3 1
(ii)°'A" will have largest atomic radii because atomic
radius decreases across a period from left to right. 1

(iii) ‘A" will form the most basic oxide as it is most
metallic. [CBSE Marking Scheme, 2016] 1

[A] Q.24."Electronegativity is the case of gaining
electrons”.

(a) Which type of
electronegativity ?

(b) How does electronegativity change as we move
(i) across a period

elements will have high

(ii) down a group ?
[Board TermII, Set-FF7NBE®, 2015]

Ans. (a)Non-metals
(b) (i) Increases

(ii}) Decreases
[CBSE Marking Scheme, 2015]1 + 1 + 1

Q. 25. Two elements ‘P’ and 'Q’ belong to the same
period of the modern periodic table and are in
Group -1 and Group -2 respectively. Compare
their following characteristics in tabular form :

{i} The number of electrons in their atoms
(ii) The sizes of their atoms
(iii) Their metallic characters
(iv) Their tendencies to lose electrons
{v) The formula of their oxides
(vi) The formula of their chlorides
[Board Term II. O.D. 5etl. 2015]

Ans.
5r. No. Froperty F Q
(i) No. of elec- 3 4
trons in the 11 12
atom 19 20
(any one pair} | 1
(ii) Size of the Bigger Smaller 14
atom
(iii) Metallic More Less metallic 14
character metallic
(iv) Tendency to More Less
lose electrons
(v) Formula of rFOo Q0 ;
, /A
oxides
(vi) Formula of FCl QCL, y
chlorides
Note : For parts (v) and (vi) examples using symbols
ofelements may also be acce pted. 14
[CBSE Marking Scheme, 2015]
Detailed Answer:

(i) " has 1 valence electron, Q has 2 valence electrons.
(ii) ‘T is bigger than 'Q".
(iii) ‘T is more metallic than Q.
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(iv) ‘I has more tendency to lose electrons than Q.
(v) P,O and QO are formula of their oxides.
(vi) FCland Q CL are formula of their chlorides.
Tap iy Loy 144 164 14
2. 26. From the following elements :
-1EE’ EE 19K" zuca
(i) Select the element having one electron in the
outermost shell.
(ii) Two elements of the same group.

Write the formula and mention the nature of the
compound formed by the union of K and element
Xi(28.7) [Board Term II. Delhi Set . 2015]

Ans. (i} The elements which have one electron in the
outermos tshell are

g =288,1
(ii} Two elements of the same group are Beryllium (Ee)
and Calecium (Ca).
e =272
ga =28.8,2
Formula of element K and element X :
Eoth elements K and X have valency one
o, K >< X
1 1
KX, = KK
It is an electrovalent compound. 1+1+1
[CB5E Marking Scheme, 2015]

. 27. The atomic number of an element X’ is 20.
(i) Determine the position of the element ‘X' in the
periodic table.

(ii) Write the formula of the compound formed when
‘X’ reacts'combines with another element Y’
{atomic number8).

(iii) What would be the nature (acidic or basic) of the
compound formed 7 Justify your answer.
[Board Term II, Delhi Set I. 2015]

Ans. Electronic configuration = 2, 8, 8, 2. 14
(i} ‘X' is present in the 2" group and 4th period of the
periodic able. 18 + 14

(ii) XY. 14

(iii) Basic becauwse X 15 a metal and the oxides of
metals are basic in nature (Y, Atomic number = 8§,
Oxygen). 18 4+ 14

Q.28.An element ‘X' is placed in the 3™ group and
3'! period of the Modern Periodic Table. A nswer
the following questions stating reason for your
answer in each case :

(i) Write the electronic configuration of the element
X

(ii) Write the formula of the compound formed when
the element ‘X' reacts with another element Y’ of
atomic number17.

(iii) Will the oxide of this element be acidic orbasic ?
[Board Term II, Foreign II. 2015]

Ans.Since the information given in the question is
inaccurate, full marks are to be awarded to every

randidate. 3

|A] ©.29.In the following table, the positions of six
elements A, B, C, D, E and F are given as they
are in the Modern Periodic Table :

Group— |1 |2 |3-12 |13 |14 |15 |16 (17| 18
Period
2 A B C D
3 E F

On the basis of the above table. answer the
following questions :

(i) Name the element which forms only covalent
compounds.
(ii) Name the element which is a metal with valency
three.
(iii) Name the element which is a non-metal with
valency three.
(iv) Out of B and C, whose atomic radius is bigger and
why ?
(v) Write the common name for the family to which the
elements D and F belong.

[Board Term II. Delhi Set IIL 2015]

Ans. (i) E 14
(ii) B b
(iii) C 14
(iv) B, because atomic radius decreases from left o right
due to increase in the nuclear charge. 1

(v) Noble gases. 14

Q.30. The elements Be, /Mg and  Ca each having
two valence electrons in their valence shells are
in periods 2,3 and 4 respectively of the modern
periodic table. Answer the following questions
associated with these elements, giving reason
in each case,

(i) In which group should they be?
(ii) Which one of them is least reactive 7

(iii) Which one of them has the largest atomic size 7
[Board Term IL O.D. Set-1, 2015]

Ans. (i) They all belong to group 2 because all three
hawve 2 electrons in their outermost s hell.

(ii) Be is least reactive because it has 2shells and due to
more nuclearchange it s noteasy to take electrons
from it.

(iii} Ca & the element having largest atomic radius
because it has 4shells. 1+1+1
[CBSE Marking Scheme, 2015]

|A| ©.31.Four elements E Q. R and 5 belong to the
third period of the Modern Periodic Table
and have respectively 1. 3, 5 and 7 electrons
in their outermost shells. Write the electronic
configurations of Q and R and determine their
valencies. Write the molecular formula of the
compound formed when F and 5 combine.

[Board Term II. Foreign Set 11, 2015]
Ans. Electronic configurationof Q = 2,8, 3

Valencyof Q =3 1
Electronic Configurationof R = 2,8, 5
Valency of R =8-5=73 1

Electronic configurationof P = 2, §, 1
Electronic configurationof 5 =2, 8,7 1
Formula : FSNaCl
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.32, Based on the group valency of elements state the
formula for the following giving justification
foreach:

(i} Oxides of 1*' group elements,
(ii) Halides of the elements of group 13, and

(iii) Compounds formed when an element of group 2
combines with, an element of group 16.

[Board Term II, Delhi Set I, 2014]
Ans. (i)jValencyofgroup lelements = 1
Valency of oxygen = 2
Oxides of group 1 elements :

Formula of the oxides of group 1 s MO, where M
is the group 1elementand O is oxygen.

(ii) Valency of group 13 elements =3
Valency of halogens = 1
Halides of group 13 elements :

Formula of the halides of group 13 = M}i?
where M 5 the group 13 element and X s
haln:ngen.

(iii} Valency of group 2 elements = 2
Valency of group l6 elements = 2
Compounds of group 2 and group 16 elements :

Formula of the compounds of group 2 and 16 s
MN, where M s the group 2 element and

N = the group 16 ele ment. 1+1+1

.33, Consider two elements ‘A (Atomic number 17)
and ‘B’ (Atomic number 19):

(i) Write the positions of these elements in the
modern periodic table giving justification.
(ii) Write the formula of the compound formed when
‘A’ combines with 'B.)
(iii) Draw the electron dot structure of the compound
and state the nature of the bond formed between

the two elements.
[Board Term II. Delhi Set IL IIL 2014]

Ans. (i) Positionof the elements in the periodic table :

Element Period Group
A 3 17
B 4 1

(ii) Atomic numberof A = 17
Electronic configuration A = 2,8, 7
Number of valence electrons of A =7
Valercyof A=8-7 =1
Atomic numberof B = 19
Electronic configuration B = 2,8, &, 1
Number of valence electrons of B = 1

"i.*'aleru:}r ofA=1
Element B A

Valency 1 1

50, the formula of the compound formed when
elements A and B combine 15 BA.

(iii) Be + A
A

Lewis Structure : [Ejl E:ﬁ:]
. 1+1+1

|AlQ. 34. The electrons in the atoms of four elements A,
B. Cand D are distributed in three shells having
1, 3. 5 and 7 electrons in the outermost shell
respectively. State the period in which these
elements can be placed in the modern periodic
table. Write the electronic configuration of the
atoms of A and D and the molecular formula of
the compound formed when A and D combine.

[Board Term II. Outside Delhi Set I, 2014]

t— > B A

Ans.
Elements Valence Period
electrons
A 1 3
B 3 3
C 5 3
D 7 3

Electronic configuration of A : 1s* 2* 2p° 3!
Electronic configuration of D: 1s* 25* 2p° 3s* 3¢

Mbolecular formula of the COMpo und formed with A
and D

Atomic numberof A = 11
Electronic configuration A = 2,8, 1
Number of valence electrors of A = 1
ValercvofA =1
Atomic numberof D = 17
Electronic configuration D = 2,8, 7
Number of valerce electrors of D= 7
Valercyof D =8-7 = 1

Element D A

Valency 1 1
50, the formula of the compound formed when
elements A and Dcombine 15 AD. 1+1+1

Q. 35. 5tudy the following table in which positions of
six elements A, B, C. D. E and F are shown as they
are in the modern periodic table :

Group |1 | 2 |3-12|13 | 14 |15 | 15 |17 | 18
_}

Period .

1. A B C

2. D|E F

On the basis of the above table. answer the
following questions :

(i) Name the element which forms only covalent
compounds.

(ii) Name the element which is a metal with valency
three.

(iii) Name the element which is a non-metal with
valency three.
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(iv) Out of D and E, which is bigger is size and why 7

(v) Write the common name for the family to which
the elements C and F belong.

[Board Term II, Outside Delhi Set I, IL ITL 2014]
Ans. (i) Element E will form covalent compounds by
sharing its four valence electrons.
(ii) Element D is a metal with valency three.
(iii) Element B s a non-metal with valency three.

(iv) We know that the size of elements decreases on
moving lett to right in a period. Theretfore, element
Dis greater thanelement E.
(v} The name of the family to which elements Cand F
belong is the noble gas tamily (group 18).
e+ 14+ 18+ 1 + 14
2.36. The elements Li Na and K. each having one

valence electron, are in period 2, 3 and 4
respectively of modern periodic table.

(i} In which group of the periodic table should they
be?
(ii) Which one of them is least reactive 7
(iii) Which one of them has the largest atomic radius 7

Give reason to justify your answer in each case.
[Board TermII, Delhi Set I1I, 2013]

Ans. (iiThey are in group 1 because all the elements in
group have 1 valence electron. They form positively
charged ions by losing one electron.

(ii) Lithium i least reactive because reactivity of an
glement cleparu:ls upon the abilit}r of its atoms to
donate oraccept electrons.

(iii) Potassium will have largest atomic radius due to
the addition of a new shell. Atomic size gen&rall}r
increases from top to bottom in a group. 1+1+1

Q.37.Four elements E Q. R and 5 have atomic
numbers 12,13, 14 and 15 respectively.

Answer the questions  giving

reasons

(i) What is the valency of Q 7
(il) Classify these elements as metals and non-metals.

following

(ii) Which of these elements will form the most basic

oxide 7 [Board Term II, O.D. Set [ 2013]

Ans. (i) The valencyof Q is 3 as its valence shell has three
electrons in it.

(i} Elements T and Q are metals as they have 2
electrons in their valence shell and they are
positively charged ions whereas elements Rand 5
are non-metals as they gain electrons o complete
their octet

(iif) Pand Q will form basic oxides as they are metals.
1+1+1

Q.38. Four elements A, B, C and D along with their
electronic configuration are given below :

Elements A B C D
Electronic 2.1 2.8 2,8.1 2. 8.8
configuration

Now answer the following questions :
(i) Which two elements belong to the same period ?

(ii) Which two elements belong to the same group 7

{iii) Which element out of A and C is more reactive and
why ? [Board Term II. SQF 2013]

Ans. () Aand B, Cand D have same period.
(ii) A and C have one valence electron, so they same
group.
(iii) C s more reactive because C 15 placed below

A In the ]::erinclic table and reac tivity increases
down the group. 1+1+1

. 39. Two elements X and Y belong to group 1 and 2
respectively in the same period of the periodic
table. Compare these elements with respect to:

{i) number of electrons in their outermost orbit
(ii) their valencies
(iii) metallic character
{iv) their atomic size

(v) formula of their chlorides

(vii} formula of their sulphates.
[Board Term I, Set2025, 2012]

Ans. (i) Number of electrons in the outermost orbit ot

X=landY = 2. 14
(ii) Valency of X = 1and Y =2. 14
(iii) Metal X is more metallic than Y. 14
(iv) Atomic size of X is bigger than that of Y. 14
(v) Chloride XCl; YCL, 14
(vi) Sulphate X, 50, ; Y50, 14

[CBSE Marking Scheme, 2012]

Q. 40. From the following part of the periodic table.
answer the following questions :

1 2113 14 15 16 17
Lithium Carbon Oxygen Fluorine
X P Q2
¥ R
Z T

(i) Which is the most reactive metal 7
(if) Name the family of fluorine Q. R. T.
(iii) Name one element each of group 2 and 15.
(iv) Give the name of the element P placed below

carbon.
(v} Compare X and P with respect to the size of atoms.
Ans. (i) £. 14
(ii) Halogens. 14
(iii) Magnesium and nitrogen. 16+14
(iv) Silicon. 14
(v} X has big ger size than I’ because X has less effective
nuclear charge. 18

.41. An atom has electronic configuration 2. 8, 2.
(i) What is the atomic number of this element 7
(ii) What is its valency ?
(iii} To which of the following elements would it be
chemically similar and why 7 (Be-4, O-8. Justify
VOour answer.) [Board Term IIL Set (2024), 2012]
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Ans. (i) 12. 1
(i) 2. 1
(iii) Be. 1

Berause Be has two electrons in its valence shell
Givenelement also has two electrons inits valence

shell.

Since valernce electrorns determine the chemical
property, hence the given element has same
chemical properties as that of Be. 114

[CBSE Marking Scheme, 2012
.42, An element X (atomic number 17) reacts with
an element Y (atomic number 20} to form a
compound.
(i) Write the position of these elements in the modern
periodic table.
(ii) Write the formula of the compound formed. Justify
vour answer in each case. [INCERT Exemplar]
[Board Term II, Delhi 5etIl, 2013]
Ans. (i) The positionofelements X in the modern periodic
table s group number 17 and period number 3. The
position of element Y in the modern periodic table
is group number 2 and period number 4. Electronic
configuration of element X = 2, 8, 7.
Ithas 3 shells so period number 3.
Halogens are kept ingroup 17,
Electronic configuration of element Y =2, 8, 8, 2
It has 4 shells so period number is 4.
The walence shell has 2 electrorns so the group
number 15 2. 114
(ii) Formula of the compound :
Valency ofelementY  Valency of element X
2 1
YX, 1%
Q. 43, Given below are some elements of the modern
periodic table :
1B oE 5L K pCa.
(i) Select the element that has one electron in

the outermost shell and write its electronic
configuration.
(il) Select tw o elements that belong to the same group.
give reason for your answ er.
(iii) Select two elements that belong to the same period.
Which one of the two has bigger atomic size 7
[Board Term II, Delhi SetI, 2013]
Ans. (i) K (FPotassium) is the element that has one
electron in the outermost shell.
Electronic configuration = 2,8, 8, 1
(ii) Be (Beryllium) and ,,Ca (Calcium) belong to the
same group, because they have same number of
valence electromns.
Be=24 2and Ca=28,8,2
(iif) Beryllium (Be) and Fluorine (F) have same period
re., second period which has 2 shells (K and L)
whereas [Fotassium (K) and Calcium (Ca) also
belong to same period ze, fourth period which
have 4 shells (K, L, M and N. 1+1+1

Q.44. The position of three elements A, B and C in the
periodic table are shown below :

Groups — 1 2 3
Periods

I A

II B

I C

IV

v

VI

VII

VIII

Give reasons to explain the following :
(i) Element A’ is a metal.
(ii) Element’B’ has larger size than'C".
(iii) Element’C’ has a valency - 3.
[Board Term II. Set 8XS5VHLC, 2014]

Ans. (i) Element ‘A’ 5 a metal because it 5 present in
group I (1 valence electron) and can lose electron

easily. 1
(ii) Element B has larger size than "C’ because it has
more number of shells than'C".

Also, B lies in the third period and has three shells
whereas E lies in second period and has two

shells. 1
(i) “C being anelementof3d group has three valence
electrons, therefore its valency is 3. 1

[CBSE Marking Scheme, 2014]

[Rl Q. 45. Write the number of period the modern periodic
table has. How do the valency and metallic
character of elements vary on moving from left
to right in a period ? How do the valency and
atomic size of elements vary down a group ?

[Board Term II, Delhi SetI. 2013]

Ans. There are 7 horizontal rows known as periods, that
the modern periodic table has.

In periods, the number of wvalence electrons
increases from left to right and due to decrease
in atomic size, the force of attraction betweesn
the valence electrons and the nucleus increases.
Metallic character decreases along the period due
to decrease in tendency to lose electrons.

Atomic size generally increases from top to bottom
ina group due to the addition of a new shell we,
number of shells goes on increasing down the
group. 3

[A] Q. 46.

Group— |1 | 2 |13 |14 |15 |16 | 17 | 18
Period 4

3 X B|C|D|E
4 Y
5 £

Using the given part of the periodic table, answer
the following questions with reason :

(i) Name the element having smallest atomic size.
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(ii) Write electronic configuration of element E.

(iii) Identify the elements which have similar physical
and chemical properties as the element Y.

[Board Term II, Set 2045, 2012]

Ans. (i) Element — E 1

(i K L M 1
2 B b

(iii) X and Z. 1

[CBSE Marking Scheme, 2012]
Q. 47. Three elements X, Y and Z have atomic numbers
7,10 and 14 respectively.

(i) [dentify the group number of these elements in
the periodic table.

Long Answer Type Questions

Q. 1. Examine the elements of the third period and

classify them as metals or non-metals. Comment

on the metallic and non-metallic character of the

third period. Name the most metallic element

and non-metallic element of this period.

Ans. Na (Sodium), Mg (Magnesium) and Al{Aluminium)
are metals. 5i(5ilicon) is a metalloid. P (Fhosphorus ),
5 (dulphur) and Cl(Chlorine) are non-metals. 2
As we go from left to right across the third period,

metallic character decreases and non-metallic
character increases. 2

The most metallic element in the third period s Na
and the most non-metallic element is CL 1
[R| Q. 2. Which element has :
(i) two shells, both of which are completely filled
with electrons 7
(ii) the electronic configuration. 2, 8, 2.
(iii) a total of three shells. with four electrons in its
valence shell ?
{iv)a total of two shells, with three electrons in its
valence shell ?
(v) Tiwice as many electrons in its second shell as in its
first shell ? INCERT 2017]
Ans. (i)Neonhas twoshells, bothofwhichae completely
filled with electrons (2 electrons in K shell and 8

electrons in Lshell). 1
(ii) Magnesium has the electronic configuration, 2, 8,
2 1

(iii) Silicon has a total of three shells, with four
electrons inits valence shell (Zelectrons inKshell, 8
electrons in Lshell and 4 electrons in Mshell). 1

(iv) Boron has a total of two shells, with three electrons

in its valence shell (2 electrons in K shell and 3
electrons in Lshell). 1

(v) Carbon has twice as many electrons in its second
shell as in its firstshell (2 elections in Kshell and 4
electrons in Lshell). 1

Q. 3. Anelement is placed in2™ group and 3™ period
P group P
of the periodic table, burn in presence of oxygen
to form a basic oxide :

(i} [dentify the element

(ii) Mention one unique feature each of elements Y
and Z.

(iii) Which of the above two elements belong to the
same period ? [Board Term II, Set (2036)212]

Ans. (i) X -2, 5: Group 15 14
Y -2 8:Group 18 14
Z-2,84:Goupld 14

(i)Y 5 a noble gas which & unreactive and has
complete outermosts hell. 14
Z is metalloid and possesses semi-metal, properties
of both metals and non-metals. 14

(iif) X and Y belong to the same period ze., 2™ period.}4
[CB5E Marking scheme, 2012)

(> marks each)

(ii) Write the electronic configuration
(iii) Write the balanced equation when it burns in the
presence of air.

(iv) Write a balanced equation when this oxide is
dissolved in water.

(v) Draw the electron dot structure for the formation
of this oxide. INCERT Exemplar]

Ans. (i) Magnesium.
(ii) Electronic configuration s 2, 8, 2

(iii) 2Mg + 0O, = 2MgO
(iv) MgO + HO — Mg(CH),
(v) Mg = Mg** + 2e
2,82 2,8
O+ 22 =57
26 28
{?'uf[ngr} (: D }2 15 electron dot structure.

1+1+1+1+1
0. 4. An element X (2,8, 2) combines separately with
50, PO, radicals.

(i) Write the formulae of the two compounds so
formed.

(ii} To which group of the modern periodic table does
the element X belong ?

(iii) Will it form covalent or ionic compound ? Give

reasons.
Ans. (i) Formulae of these compounds are XG50,
X, (PO ). 2

(ii) It belongs to group 2™ and 3™ period. 2

(iii} It will form lonic compounds as it can lose two
glectrons to acq uire stable electrony cunfiguratinn. 1

Q. 5. Atoms of eight elements A, B, C. D, E. E G and
H have the same number of electronic shells but
are different in their outermost shells. It was
found that elements A and G combine to form
an ionic compound which can also be extracted
from sea water.

Oxides of the elements A and B are basic in

nature while those of E and F are acidic. The
oxide of elements D is almost neutral.
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Answer the following questions based on the
information given here in :
(i) To which group or period of the periodic table do
the listed elements belong ?
(ii) Which one of the eight elements is likely to be a
noble gas 7
(iii) Which one of the eight elements would have the
largest atomic radius ?
(iv) Which two elements amongst these are likely to be
the non-metals ?
(v) Which one of these eight elements is likely to be a
semi-metal or metalloid ?
[Board Term II. Delhi 2010]

Ans. (i) A and B belong to group 1 and 2 because they
form basic oxides. C belongs to group 15 as it has 3
valence electrons. D belongs o group 14 as it forms
almost netural oxide. E and Fbelong to group 15 and
16 as they form acidic oxides, G belongs to group 17
as it has 7 valence electrons, and H to group 18. They
belong to 3™ period of the periodic table.

(ii} Hbelongs to noble gas
(iii) A has largest atomic radius
(iv) Eand F are likely to be non-metals

(v} Dis likely to be metalloid or semi-metal.
1+1+1+1+1

High Order Thinking Skills (HOTS) Questions

Q.1. How do the early attempts to classify the chemical
elements differ from the modern attempt 7 Which
of the two is better and why ? Give examples. 3

Ans. Theearlyattempts toclassifyelements were made on
the basis ofatomic masses of the elements. Modern
basis 15 the atomic number. This 15 better because
now it 5 established that atomic number of an
element is the fundamental property. Further there
are certain anomalies in Mendeleev's periodic table
such as the position of sotopes and misplacements
of certain elements, e.g. Argon s placed (Atomic
mass - 40, atomic number = 18) before potassium
in Mendeleev's periodic table (Atomic mass = 39,
At.nio = 19). 3

Q.2. What are metalloids 7 How many electrons can
be present in the valency shell of their atoms? In
what part of the periodic table these are located ?
What type of oxide are formed by these elements?

3

Ans. Metalloids are elements which resemble both metals
and non-metals. The valency shell of metalloids
confain 3, 4, 5, 6 elements starting from periods 2 to
5 respectively. They are found on the rightside of
the table in the zig-zag columm, e.g., boron, silicorn,
germanium, arsenic etc. They form amphoteric

oxides. 3
Q.3. Whatis electronegativity 7 How it is different from
electron affinity 7 3

Ans. Though both electronegativity and electron atfinity
reter to the attraction of electron but are wed In
different context Electronegativity refers o the
attraction of bonding electron or shared pair of
electron whereas electron affinity refes to the
attraction ofelectronby an solated gaseous atoms.

3
Q.4.Whatis thebasic difference between a group and a
period in terms of electronic configuration ? 3

Ans.Ina group, though the number of shells increases as
we move downward, but the number of electrons

in the outermost shell remains the same.

In a pericd, as we move from left o right, the
outermost shell or valence shell gets progressively

filled from group 1 to group 18 and the shell does
not change. 114 + 114

Q.5.An element ‘X’ is liquid. non-metallic. Can vou
predict its position in the periodic table ? 3

Ans.As the element X' 5 non-metallic, it may be
belonging o group 17. In group 17, first two
elements are gases. Metallic character of elements
(non-metals) increases on moving down the group.
Therefore, the element "X’ may be located in group
17 and 3 or 4™ period of the periodic table. 3

Q. 6. Given below are the melting points and atomic
radii of three elements X, Y and Z of the periodic
table having '»n" electrons in the outermost shells
of their atoms —

X Y z
Melting point ("C) 1005 975 635
Atomic radii (A%) 133 1-54 196
State four inference that can be drawn about the
elements on the basis of the above data. 5

Ans. (1) Since each element contains the same number of
valence electrons, »n in the outermost s hells of their
atoms, therefore X, Y and Z, belong to the same
group. 2

(ii) The atomic radii increase from X to Z so metallic
character increases from X towards Z. 1

(iif) X, ¥ and Z have melting points above 25°C (oom
temperature). Therefore X, ¥ and Z are solid at
room temperature. 1

(iv) The ionization potential decreases from X to Z
because they belong to the same group in the
descending order. 1

Q. 7. Table given below show a part of the Periodic Table

H He

Li EBe B C N O F Ne

Na | Mg Al Si P S Cl Ar

Using this table explain why :
(i) Li and Na are considered as active metals.
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(ii) Atomic size of Mg is less than that of Na
(iii) Fluorine is more reactive than chlorine.

Ans. (i) They can lose electrons easier due to biggersize,
energy required to remove electron is less. 2

(ii) It is because of greater effective nuclear charge in

Mg. 2

(iii) Fluorine has very small size and just needs one
electron to get iself into a stable configuration to
thatofnoble gases. Hence, they reacts pontaneous ly
with elements to achieve that stable state,
contributing to its high reactivity. 1

Q.8.An element belongs to 4™ period and group 17 of
the periodic table. Find out:

(i) The number of valence electrons.
(ii) Is it a metal or non-metal.
(iii) The name of the element.
(iv) Formula of its compound with hydrogen.

{v) Electron dot structure of this element with
calcium.

Ans. (i) 7.
(ii) It is a non-metal
(iii) Bromine.
(iv) HEr (Hydrogen bromide).
(v) CaBr, (Ca™) (:Br:),

= e e e e RN

Q.9.An element has electronic configuration 2. 8, 7.

(i) To which group and period of the periodic table
does it belong ?

(ii) What is atomic number of this element ?
(iii) Is it metallic or non-metallic and why ?

(iv) Identify the element.

(v) Name an element chemically similar to this

element. 5
Ans. (i) Group 17, Period 3. 1
(ii) 17. 1

(iii} It is non-metallic because it has 7 valence electrons.
Itcan gainl ElEEtIDl‘lEEIEil}T fmrming negatve ion. 1

(iv) Chlorine. 1
(v) Bromine or Iodine orFluorine are chemically similar
tochlorine. 1

Q.10. An element X which is a yellow solid at room
temperature shows catenation and allotropy. X
forms two oxides which are also formed during
the thermal decomposition of ferrous sulphate
crystals and are the major air pollutants.

(i) Identify the element X.
(ii) Write the electronic configuration of X.

(iii) Write the balanced chemical equation for the

thermal decomposition of ferrous sulphate
crystals.

(iv) What would be the nature (acidic/ basic) of oxides
formed ?

(v) Locate the position of the element in the Modern

Periodic table. INCERT Exemplar] 5

Ans. (i) "X’ is Sulphur. 1

(ii) Electronic configuration of 'X" s 2, 8, 6. 1

(iif) 2Pe 50, (s) =, Fe O.(s) + 50, (g + SO, (g. 1

(iv) 50, and 50, are acidic oxides. 1
(v) Itbelongs to group 16 and 3™ period. 1
Q. 11. An element is placed in 2nd Group and 3rd Period

of the Periodic Table, burns in presence or oxygen
to form a basic oxide.

(a) Identify the element

(b) Write the electronic configuration

(c) Write the balanced equation when it burns in the
presence of air

(d) Write a balanced equation when this oxide is
dissolved in water

{e) Draw the electron dot structure for the formation
of this oxide.

Ans. (a) Magnesium
(b) 2,8, 2
(c) 2Mg + O,—— ZMzO
(d) MgO(s) + HLO (e) —— Mg(OH), (ag).
(e)
Mgy O — Mg 107

Q. 12, Atomic number of a few elements are given below
10. 20. 7. 14
(a) Identify the elements

(D) Identify the Group number of these elements in
the Periodic Table

(c) Identify the Periods of these elements in the
Periodic Table

(d) What would be the electronic configuration for
each of these elements ?

(e} Determine the valency of these elements.
INCERT Exemplar2017]
Ans. (a) (1) At no. 10 — Neon
(ii) At no. 20 —— Calcium
(iii) At no. 7 — Nitrogen
(iv) At no. 14 —— Silicon
(b} (i) Group of Neon — 18th Group
(ii) Caleium —— 2nd Group
(iii) Nitrogen—— 15th Group
(iv) Silicon— 14th Group 2
{c) Period number
(i) Neon — 2nd Feriod
(ii) Calcium — 4th Feriod
(iii) Nitrogen — 2nd Feriod
(iv) Silicon — 3rd FPeriod 2
(d) Neon—2, 8
Caleium — 2, 8,8, 2
Nitrogen— 2, 5
Silicon— 2, 8, 4 2
(e) Valency
Neon — Zero
Calcium — 2
Nitrogen — 3
Silicon — 4. 2
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Value Based Questions

.1.Ria and Reena are the students of Class X, Ria is
very much organized and maintained whereas
Reena is an unorganised student and always faces
a lot of problems in handling life situations.

(a) How organization helps in daily life 7
(b) How can vourelate the above fact with the chapter
‘Classification of Elements’. How classification of
elements help us studying them properly ?
[DDE 2017]
Ans.(a) Organization s all about keeping things in
proper order. It plays a significant mole in
helping us in achieving our goals. It gives us
a serse of control and allows for increased
productivity. 2

(b) Classification of elements is based on Organisation
of the element in Proper manner that hElPE to make
the EtLlCl}F of all the ele ments sasier.

To make thestudy ofall the elements in the periodic
table easy, these elements have been divided into
few groups insucha way thatelements in the same
group have similar properties. 3
.2, Atomic size means radius of an atom. Hema.
when read this statement understood that it is
the distance between centre of nucleus and the
outermost shell (valence shell) of an isolated atom.

She also came to know that atomic size generally
increases from top to bottom in a group. due to
addition of a new shell and decrease along a period
from left to right. due to increase in nuclear charge
which pulls the electrons towards it.

(i) Hema has to arrange the following elements in an
increasing order in a group in accordance of their
atomic size Li Rb, K Cs, Na. 1

(ii) Atomic number is considered to be a more
appropriate parameter than atomic mass for
classification of elements in a periodic table. Give
any two reasons to justity the statement. 2
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Ans. (i) Elements arranged in an increasing order in a
groupare :

Li, Na, K Eb, Cs. 1

(ii) (a) Although most of the elements were placed in

the order of increasing a to mic masses, increas ing
order could not be maintained inallcases. 1
(b} There was no place for sotopes in Mendeleev's
periodic table, although they differ in atomic
mass. 1
Q.3.50me metals react with water and produce metal
oxides or hydroxides and liberate hydrogen gas.
Metals like sodium and potassinum react violently
with cold water. However calcium reacts less
violently with cold w ater because it is less reactive
as compared to Na and K. Magnesium does not
react with cold water. It reacts with hot water to
form magnesium hydroxide and hydrogen gas.
Metals like aluminium, iron and zinc do not react
with cold as well as hot water but they react with
steam to form metal oxide and hydrogen gas.

(i) Which gas is produced when reactive metal reacts
with water ?

(ii) How can we extinguish fire ?
(iii) Why is sodium kKept in Kerosene oil 7
(iv) Which metal did not react with water even in the
form of steam ?
(v) How can we prevent iron from rust ? 3
Ans.
(i) Hydrogen gas.
(ii) By carbon dioxide gas.
(iii) Because sodium reacts violently with water and
air. F
(iv) Lead, copper or gold.

(v) By painting iron articles. (Any three) 3

.



