Class — 10 Science
Notes

Chapter-5 Periodic Classification of Elements

“The periodic table is a tabular method of displaying the elements in such a way, that the elements having similar
properties occur in the same vertical column or group”.

Earlier attempts of the classification of elements: Dobereiner’s Triads, Newland’s law of octaves.

Dobereiner’s Triads: This classification is based on the atomic mass. According to this,.when elements are arranged in
order of increasing atomic masses, groups of three elements, having similar properties.are obtained. The .atomic mass of
middle element of the triad being nearly equal to the average of the atomic masses of the other two elements.

For Example Li (6.9), Na (23), K (39).

Limitation: It fails to arrange all the known elements in the form of triads, even having similar properties.

Newland’s Law of Octaves: According to this ‘when elements are placed in order of increasing atomic masses, the
physical and chemical properties of every 8th element are a repetition of the properties of the first element.’

Form of Newland’s octaves is given in the following table:

sa re ga ma pa | da | ni

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

H Li Be | B ‘ C N @)

F r Na Mg Al Si | P S

Cl K Ca : Cr Ti | Mn Fe

Co and Ni Cu Zn ‘ Y ! In As Se

Br Rb Sr Ce and La Zr - - -

Limitations

e Law of octaves was applicable only upto calcium (only for lighter elements).
¢ Newland‘adjusted two elements in the same slot (e.g. Co and Ni), having different properties. For example; Co and Ni with

Fluorine, Chlorine; Bromine and lodine.
e According to Newland, only 56 elements existed in nature and no more elements would be discovered in future.

Present attempts for the classification of elements: Mendeleev’s Periodic Table, the Modern Periodic Table.

Mendeleev’s Periodic Table: Mendeleev’s periodic table is based on the physical and chemical properties of elements
and their atomic masses.

Mendeleev’s Periodic Law: According to this “The physical and chemical properties of the elements are the periodic
function of their atomic masses.”

Periodicity of Properties: The repetition of properties of elements after certain regular intervals is known as Periodicity
of Properties.
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Merits of Mendeleev’s Periodic Table

e MendeleeV’s left vacant places in his table which provided an idea for the discovery of new elements. Example: Eka-boron,
Eka-aluminium and Eka-silicon.
e Mendeleev’s periodic table was predicted properties of several undiscovered elements on the basis of their position in

Mendeleev’s periodic table.
e Itis useful in correcting the doubtful atomic masses of some elements.

e Noble gases could accommodate in the Mendeleev’s periodic table without disturbing the periodic table after discovery.

Limitations of Mendeleev’s Periodic Table
(a) No fixed position for hydrogen: No correct position of the hydrogen atom was in Mendeleev’s periodic table:
Example: Position of hydrogen with alkali metals and halogens (17th group).

(b) No place for isotopes: Position of isotopes were not decided.
Example: CI-35 and CI-37.

(c) No regular trend in atomic mass: Position of some elements with lower atomic masses before with higher atomic mass.

Example: Ni-58.7 before Co-58.9.

Mendeleev’s original periodic table is reproduced in the table below

Group —» I o m v v | Wi VI vin
Oxide R,O RO RO, RO, RO, RO, RO, Rl:_‘:'ﬂ1
Hydride: RH RH, RH, RH, RH, RH, RH
Periods A B| A B | A Bl A B| A B|lA B | A B Transition
4 series
1. H i
1.008 t
2. Li Be B C N 0 F
6.939 9012 10.81 12.011 14.007 15.999 | 18.998
3. Na Mg Al Si P S cl ELavs—
22.99 24 .31 29.98 28.09 30.974 | 32.06 35.453
4. First K Ca Sc Ti v Cr Mn Fe Co Ni
series : | 39.102 | 40.08 44.96 47.90 50.94 50,20 54.94 |55.85 58.93 58.71
Second Cu Zn | Ga Ge As Se Br
series 63.54 65.37 [69.72 72.59 74.92 78.96 79.909
5. First Rb Sr Y Zr Nb Mo Tc Ru Eh Pd
series : | 85.47 B7.62 88.91 91.22 92.91 95.94 99 [101.07 10291 106.4
Second Ag Cd |In Sn Sb Te I
series 107.87 112.40 | 114.82 | 118.69 121.75 127.60 |126.90
6. First Cs Ba La Ht Ta W Os Ir Pt
series : | 132.90 | 137.34 138.91 175%.49 180,95 183.85 190.2 1922 195.0.
Second Au Hg [Tl Pb Bi
series : | 196.97 200.59 | 204.37 | 207.19 | 208.98

The Modern Periodic Table: In 1913, Henry Moseley showed that the atomic number of an element is a more
fundamental property than its atomic mass.

Modern Period Law: The physical and chemical properties of elements are the periodic function of their atomic number.

Modern periodic table is based on atomic number of elements.
Atomic number (Z) is equal to the number of protons present in the nucleus of an atom of an element.
Modern periodic table contains 18 vertical column known as group and seven horizontal rows known as periods.

On moving from left to right in a period, the number of valence electrons increases from 1 to 8 in the elements present.
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On moving from left to right in a period, number of shell remains same.
All the elements of a group of the periodic table have the same number of valence electrons.

Trends in Modern Periodic Table: Valency, Atomic size, metallic and non-metallic characters, and Electronegativity.
(i) Valency: The valency of an element is determined by the number of valence electrons present in the outermost shell of
its atom (i.e. the combining capacity of an element is known as its valency).

In Period: On moving from left to right in a period, the valency first increases from 1 to 4 and then decreases to zero (0).

Example ; Valency of 2" period elements are :
Li Be B C N-v= O F Ne
Valency 1 2 3 4 3 2 1 0

In Groups: On moving from top to bottom in a group, the valency remains same because the number of valence electrons
remains the same.
Example: Valency of first group elements = 1 Valency of second group elements = 2,

(ii) Atomic size: Atomic size refers to radius of an atom. It is a distance between.the centre of the nucleus and the
outermost shell of an isolated atom.

In Period : On moving from left to right in a period, atomic size decreases because nuclear charge increases.
Example: Size of second period elements: Li>Be>B>C>N>0>F

Point to know: The atomic size of noble gases in corresponding period-is largest

due to presence of fully filled electronic configuration (i.e. complete octet).

In Group: Atomic size increases down the group because new shells are being

added in spite of the increase in nuclear charge.

Example ; Atomic size of first group element : Li < Na< K'<Rb < Cs < Fr

Atomic size of 17th group elements : F < CI < Br</|

(iii) Metallic character: It is the tendency of an atom totlose electrons. In Period: Along the period from left to right,
metallic characters decreases because a tendency. to lase electron decreases due to the increase in nuclear charge.
Example: Metallic character of second period elements: Li>Be>B>C>>N>0>F

In Group: Metallic character, when moving. from top to bottom increases because the atomic size and tendency to lose
electrons increases.

Example: First group element : Li < Na< K <Rb < Cs
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sblock elements MODERN PERIODIC TABLE Noble

—— GROUP

p-block elements Bases
NUMBER GROUP NUMBER [
1 2 3 Ty R
Metals 18
< 1 : & it 2
11 H - He
Hydrogen 13 14 15 16 17 Helium
P 10 40
3 4 ane 6 7 8 9 10
E?2 o Be d-block or transition elements I c N o F | Ne
Lithium | Berylium Carbon Nitrogen Oxygen | Fluorine | Neon
R 69 90 GROUP NUMBER ‘ : 120 140 16.0 9.0 202
I 11 12 bl 15 16 17 18
o 3 Na Mg 3 4 5 6 7 8 9 10 11 12 S P S a Ar
Sodium M i Al Phosphorus | Sulphur | Chlorine | Argon
D 230 243 4 310 321 355 399
| 19 20 21 2 23 Cou 25 26 n 8 | 2 30 3 o %
K Ca Se T v Cr Mn Fe Co Ni Cu Zn Ga Kr
C 4|Potassium | Calcium Scandium | Titanium | Vanadi Chromi M Iron Cobalt | Nickel | Copper [ Zinc | Gallium Krypton
N 391 401 45.0 478 509 520 549 559 589 587 635 654 697 |8 2 838
U 37 38 » 40 41 42 43 4“4 45 46 47 438 49 54
Rb Sr X Zr Nb Mo Te Ru Rh Pd Ag Cd In Xe
M 5| Rubidium | Strontium| Yurium | Zirconium | Niobium M lybd Technetium|Rutheni Rhodium [Pallad: Silver |Cadmi Indium Tin Antimony |- Xenon
855 876 889 912 929 959 (99) 1011 1023 106 4 1079 1124 1148 118.7 1218 1313
B 55 56 57 72 73 74 75 76 ” 78 79 80 81 82 83 86
E Cs Ba La* Hf Ta w Re 0s Ir Pt Au Hg mn Pb Bi Rn
Caesium | Barium | Lanth Hafni Tantai Tungsten Rhenium | Osmium | Iridium |Platinum | Gold | Mercury| Thallium Lead Bismuth Radon |¥
R 6 1329 1373 1389 1785 1810 1839 1862 1902 1922 195.1 197.0 2006 2044 2072 2090 (222)
87 88 89 104 105 106 107 108 109 110 m 112 -_ 14 -
Fr Ra Ac** Rf Db Sg Bh Hs Mt Ds Rg Uub Uug Uuh
Francium | Radium | Actinium | Unliquadium{Unnilpentiurd Unnihexium
(223) (226) (227) (261) (262) (263)
f block or inner transition elements
Lantha- 58 59 60 61 62 63 64 65 66 67 68 69 70 7
nide* Ce Pr Nd Pm Sm Eu Gd ™ Dy Ho Er Tm Yb Lu
a4f " 5657 Cerium  |Praseodymium| Neodymium | Promethium | Samarium| Europium | Gadolinium | Terbium | Dysprosium | Holmium | Erbium Thulium Ytterbium Lutetium
' 140.1 140.9 1442 (145) 150 4 152.0 1573 1589 162.5 1649 1673 168.9 173.0 175.0.
Actinide®** 90 91 92 93 94 95 9% 97 98 9 100 101 102 103
Th Pa u Np Pu Am Cm Bk cr Es Fm Md | No Lr
LA Sy (] Thorium | Protactinium Uranium Neptunium | Plutonium | Americium{  Curium Berkelium | Califormium | Einstenium | Femium Mendeleevium | Nobelium | Lawerncium
’ 2320 (231) 2381 (237) (244) (243) (247) (245) {251) (254) (257) (258) (255) (258)

17th group elements: F < Cl < Br<|

(iv) Non-metallic character: It is tendency of an atom to gain electrons.

In Period: Along the period from left to right, non-metallic character increases because tendency to gain electrons
increases due to increase in nucleus charge. Example ; Non-metallic character of 2nd period elements: Li<Be<B <C<
N < O < F In Group: On moving from top to bottom in a group, non-metallic character decreases because atomic size
increases and tendency.to gain.electrons decreases. Ex. Non-metallic character of 17th period element: F > Cl > Br > |

(v) Chemical Reactivity

In metals: Chemical reactivity of metals increases down the group because tendency to lose electrons increases. Example ;
Li < Na < K <Rb < Cs (1st group) In non-metals: Chemical reactivity of non-metals decreases down the group because
tendency to gain electrons decreases. Example: F > Cl > Br > | (17th group)

(vi).Electronegativity: It is tendency of an element to attract the shared pair of electrons towards it in a covalently
bonded molecule. It increases with increase of nuclear charge or decrease in atomic size.

Along the period electronegativity increases. Example ;Li < Be < B < C < N < O < F. Down the group electronegativity
decreases. Example ; Li>Na> K >Rb > Cs

F>CI>Br>1I

(vii) Nature of Oxides: Metal oxides are basic in nature. Ex. Na20, MgO etc.
Non-metal oxides are acidic in nature. Ex. C1207, SO3, P205,

In the case of metal reactivity, it increases down the group because of the tendency to lose electrons increases.
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In the case of non-metal reactivity, decreases down the group because of the tendency to gain electrons decreases.
Group: The vertical columns in Mendeleev’s, as well as in Modern Periodic Table, are called groups.

Period: The horizontal rows in the Modern Periodic Table and Mendeleev’s Periodic Table are called periods.
There are 18 groups and 7 (seven) periods in the Modern Periodic Table.

Atomic size: The atomic size may be visualised as the distance between the centre of the nucleus and.the outermost shell
of an isolated atom.

The trend of atomic size (radius) in moving down a group: Ongoing down in a group of the Periodic Table, the atomic
size increases because a new shell of electrons is added to the atoms at every step. There is an increase in distance
between the outermost shell electrons and the nucleus of the atom.

The trend of atomic size (radius) in moving from left to right in a period: On moving from left to right along a period,
the size of atoms decreases because on moving from left to right, the atomic number of elements increases which means
that the number of protons and electrons in the atoms increases. Due to the large positive charge on the nucleus, the
electrons are pulled in more closely to the nucleus and the size of the atom decreases.

Characteristics of triads of J.W. Dobereiner.

e Elements of a triad show similar chemical properties.
e These elements of a triad show specific trends in their physical properties.
e The atomic mass of the middle element was roughly the average of the atomic masses of the other two elements.

Example: Atomic mass of Na is 23 in the triad Li, Na.and K. This atomic mass is the average of the atomic masses of Li
and K which have atomic masses 7 and 39 respectively.

Triads as formed by Dobereiner.
1st Triad

Li — Lithium

Na — Sodium

K — Potassium

2nd Triad
Ca— Calcium
Sr — Strontium
Ba — Barium

3rd Triad
Cl — Chlorine
Br- Bromine
| —lodine

Mendeleev’s Periodic Law: It states that “the properties of elements are the periodic functions of their atomic masses.” It
means the properties of the elements depend on their atomic masses and the elements are given a position in the periodic
table on the basis of their increasing atomic masses.

Merits of Mendeleev’s Periodic Table

(i) Mendeleev left a number of gaps in his table to accommodate the new elements which would be discovered later on.
So Mendeleev boldly predicted the existence of some more elements. He even predicted the properties of some of these
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elements and named them as Eka-boron, Eka-aluminium and Eka-silicon respectively. Later on the elements were
discovered, for example, gallium replaced Eka-aluminium and it showed properties similar to that of aluminium.

(i) He gave the proper position to the noble gases which were discovered later on, without disturbing the existing order of
elements. He placed them in a new group.

Limitations of Mendeleev’s classification:

e The position of isotopes could not be explained because isotopes have the same chemical properties but different atomic
masses. If the elements are arranged according to atomic masses, the isotopes should be placed in different groups of the
Periodic Table.

e The atomic masses do not increase in a regular manner in going from one element to the next.

e He could not assign a correct position to hydrogen in his table because hydrogen has some properties similar to alkali
metals and some properties similar to halogens.

Modem Periodic Law: This law was proposed by Henry Moseley, a scientist in 1913. According to this Law,
“Properties of elements are the periodic function of their atomic number.” It means that the properties of elements
depend on their atomic number and the elements are given positions in the periodic table on.the basis of their increasing
atomic number. As atomic number determines the distribution of electrons in.the orbits, and electrons of the outermost
orbit determine the properties of an element.

Groups and periods in the Modem (long form) Periodic Table: There are 18 groups (vertical columns) and 7 periods
(horizontal lines) in the Modern (or long form) Periodic Table. The number of the period is equal to the number of shells
in the atoms of the elements belonging to that period.

Trends in Mendeleev’s Periodic Table

e The properties of elements are periodic functions of their atomic mass.
e It has 8 groups.

e No place could be assigned to isotopes of an element.

e There were three gaps left by Mendeleev.in his Periodic Table.

e No fixed position was given to hydrogen in this Periodic Table.

e Nodistinction was made between metals and non-metals.

e Transition elements are placed together in Group VIII.

e Inert gases were not known at the time of Mendeleev.

Trends in Modem Periodic Table

(i) Valency: Elements belonging to the same group have the same number of valence electrons and thus the same valency.
Valency in a particular.period from left to right first increases as positive valency and then decreases as negative valency.
Example: In elements of 2nd period:

Li has 1* valency, then Be?*,; B%*, C** covalency, N* valency, then O? and F® valency.

(i1) The atomic size.or atomic radius increases: as we move down in a group and it decreases as we move from left to
right in.a period. Atomic size increases down a group due to the increase in the number of shells. Atomic size decreases
along a period due to an increase in the nuclear charge which tends to pull the electrons closer to the nucleus and reduces
the size of the atom.

(iii) Metallic and Non-Metallic properties: In the modern periodic table metals are on the left side and non-metals on
the right side of the table. A zig-zag line of metalloids separates metals from non-metals.

e Metallic characters decrease from left to right in a period and increase while going down in a group.
e Non-metallic characters increase from left to right in a period due to increase in the electronegativity and these characters
decrease from top to bottom in a group due to the decrease in the electronegativity of atoms while going down in a group.
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1. Need for classification of elements:

Increase in the discovery of different elements made it difficult to organise all that was known about the elements. To
study a large number of elements with ease, various attempts were made. The attempts resulted in the classification of
elements into metals and non-metals.

2. Dobereiner’s triads:

Johann Wolfgang Dobereiner, a German chemist, classified the known elements in groups of three elements on the basis
of similarities in their properties. These groups were called triads.

(i) Characteristics of Triads:

e Properties of elements in each triad were similar.
e  Atomic mass of the middle element was roughly the average of the atomic masses of the other two elements.

(it) Examples of Triads:

Ch!orine (Cl) A ;3‘5.5'
Bromme(Br) s S
lodme(l) . 1260°

(iii) Limitations: Dobereiner could |dent|fy only three trlads He was not able to prepare trlads of aII the known eIements.

3. Newlands’ Law of Octaves:

John Newlands’, an English scientist, arranged the known elements in the order of increasing atomic masses and called it
the ‘Law of Octaves’. It is known as ‘Newlands’ Law.of Octaves’.

(i) Characteristics of Newlands’ Law of Octaves:

e [t contained the elements from hydrogen to thorium.
e  Properties of every eighth element were similar to that of the first element.

(11) Table showmg Newlands’ Octaves.

(iii) Limitations of Newlands’ law of Octaves:

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

e [t contained only 56 elements.

e In order to fit elements into the table, Newlands’ adjusted two elements like cobalt and nickel in die the same slot and also
put some unlike elements under the same note.
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4. Mendeleev’s Periodic Table: Dmitri Ivanovich — 5 > Mendeleev, a Russian demist, was the most important contributor
to the early development of a periodic table of elements wherein the elements were arranged on the basis of their atomic

mass and chemical properties.

e Characteristics of Mendeleev’s Periodic Table:

o Mendeleev arranged all the 63 known elements in increasing order of their atomic masses.

o The table contained vertical columns called ‘groups’ and horizontal rows called ‘periods’.

o The elements with similar physical and chemical properties came under the same groups.

e Mendeleev’s Periodic Law: The properties of elements are the periodic function of their atomic masses.
e Achievements of Mendeleev’s Periodic Table:

o Through this table, it was very easy to study the physical and chemical properties of various.elements.

o Mendeleev adjusted few elements with a slightly greater atomic mass before the elements with slightly lower
atomic mass, so that elements with similar properties could be grouped together. For example, aluminium
appeared before silicon, cobalt appeared before nickel.

o Mendeleev left some gaps in his periodic table.

He predicted the existence of some elements that had not been discovered at that time. His predictions were quite
true as elements like scandium, gallium and germanium were discovered later.

o The gases like helium, neon and argon, which were discovered later, were placed in a new group without
disturbing the existing order.

e Limitations:

o No fixed positions were given to hydrogen in the Mendeleev’s periodic table.

o Positions of Isotopes of all elements was not certain according to MendeleeV’s periodic table.

o Atomic masses did not increase in a regular manner in going from one element to the next.

5. Modem Periodic Table: Henry Moseley, gave a new ! property of elements, ‘atomic number’ and this was I adopted
as the basis of Modem Periodic Table.

(i) Modem Periodic Law: Properties of elements are a periodic function of i their atomic number.

(i) The position of elements in Modem Periodic Table:

e The modem periodic table consists of 18 groups and7 periods.

e Elements present in any one grouphave the same number of valence electrons. Also, the number of shells increases as we
go down the group.

e Elements present in any one period, contain the'same number of shells. Also, with increase in atomic number by one unit
on moving from left to right, the valence shell electrons increases by one unit.

e Each period marks a new electronic shell getting filled.
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(iii) Table showing Electronic Configuration of First 20 Elements:
T o L s

sl
& 2 .
1 i
2 2 L
S 3
S 4
8 5
6 6
7 7
8 8
9 g
10 10
Mool e
Mg 1 2 | . 12
A e 13
R e e
§ 3. Biteie) + 15
g e 16
s e e v 17
Ar s b hagg 18
K 19 19
Ca 22730 i e

Trends in the Modern Periodic Table:

11

12
13
14
15
16
17
18
19
20

B NS N B Wk o=

2,6

2.8 .
2,8,1=
2,8,2
2,83
2,84
2,8,5

2,8,6

2,8,7

2.8,8 —

2,8,8,1
2,8,8,2

......

Second

“Third

Fourth

e . Valency: Valency of an element is determined by the number of valence electrons present in the outermost shell of its

atom.
o Valency of elements in a particular group is same.

o Valency of elements in a period first increases from one to four and then decreases to zero.

e  Atomic Size: Atomic size refers to the radius of an atom.
o Inaperiod, atomic size and radii decreases from left to right

o Inagroup, atomic size and radii increases from top to bottom.

Metallic and Non-metallic Properties:
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[ ]
o Thetendency to lose electrons from the outermost shell of an atom, is called metallic character of an element.
o The tendency to gain electrons from the outermost shell of an atom, is called non-metallic character of an element.

Metallic character

Ina Ina
period group
Decreases Increases

Non-metallic character

ina Ina
period group
Increases Decreases
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Important Questions

Question 1.

State Mendeleev s Periodic law.

Answer:

Medeleev’s periodic law states that the properties of elements are periodic function of their atomic masses.

Question 2.

Why did Mendeleev leave some gaps in the Periodic table?

Answer:

Mendeleev left some gaps in the periodic table for yet to be discovered elements. Mendeleev predicted the properties of
these elements on the basic of their positions. For example, he predicted the properties of gallium (eka-aluminium) and
germanium (eka-silicon) which were unknown at that time.

Question 3.

If the letter ‘R’ was used to represent any of the elements in the group, then the hydride and oxide of carbon would
respectively be represented as

(@) RHs, RO

(b) PH4, RO>

(C) RHz, RO,

(d) RH2, RO

Answer:

(b) CHyg is written for hydride and CO: is written for oxide of.carbon.

Question 4.

Isotopes are

(a) atoms of an element with similar chemical properties but different atomic masses

(b) atoms of different elements with similar chemical propertiesbut different atomic masses

(c) atoms of an element with different chemical properties but.same atomic masses

(d) atoms of different elements with different chemical properties but same atomic masses. (2020)
Answer:

(a) Isotopes have same atomic number, hence similar.chemical properties and different atomic masses.

Question 5.

How many metals are present in second period of periodic table? (2020)

Answer:

Two metals (lithium'and beryllium) are present in second period of periodic table.

Question 6.

On the basis of electronic configuration of 95X, the group number and period of the element ‘X’ is

(a) group 15period 2

(b) group 13 period 2

(c).group 9 period 5

(d) group 13 period 5. (2020)

Answer:

(b) For element X of atomic number 5, the electronic configuration is 2,3. So, it has 3 valence electrons and hence it
belongs to group 13. As five electrons are filled in two shells, so it belongs to 2nd period.

Question 7.

An element ‘X’ with atomic number 11 forms a compound with element Y’ with atomic number 8. The formula of the
compound formed is

(a) Xy

(b) X2Y
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(C))(Yz

(d) X2Y3 (2020)

Answer:

(b): The electronic configuration of X is 2, 8, 1. Hence, it belongs to group 1. Its valency is 1.
The electronic configuration of Y is 2, 6. Hence, it belongs to group 16. Its valency is 2

X Y
= XY
Valency 1 2
Question 8.
Define electropositivity. (2020)
Answer:

Electropositivity is the measure of the ability of elements (mainly metals) to donate electrons to form positive ions.

Question 9.
The atomic radii of first group elements are given below:

Group-| element |Atomic Radii (pm)

Na 86
K 231
Rb 244
Cs 282

State the reason behind the observed trend in the-above elements. (2020)

Answer:

On moving down the group, the'new: shells are being added. This increase the distance between outermost shell and
nucleus, hence the atomic radii of elements increase gradually down the group in spite of the increase in nuclear change.

Question 10.

An element ‘X’ is forming an acidic oxide. Its position in modern periodic table will be

(a) group 1 and period 3

(b) group 2 and period 3

(c) group 13 and period 3

(d) group 16:and period 3. (2020)

Answer:

(d).: As the element X forms an acidic oxide, hence ‘X is a non-metal. Hence, X is sulphur.

Question 11.

Consider the following statements about an element ‘X with number of protons 13.
(A) It forms amphoteric oxide.

(B) Its valency is three.

(C) The formula of its chloride is XCls.

The correct statements is/are

(a) only (A)

(b) only (B)

(c) (A) and (C)
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(d) (A), (B) and (C). (2020)

Answer:

(d) The number of protons in X is 13. Hence, its atomic number is 13. The electronic configuration of X is 2, 8, 3. Hence,
itis a group 13 element i.e., X is aluminium. Aluminium forms amphoteric oxide, its valency is 3 and formula of
aluminium chloride is AICls.

Question 12.

Write the number of valence electrons present in a nitrogen atom (147N). (2020)

Answer:

The atomic number of nitrogen is 7. Its electronic configuration is 2, 5. The number of valence electrons.in'it is five.

Question 13.

Write the number of vertical columns in the Modern Periodic Table. What are these columns called? (Delhi 2014, 2013)
Answer:

There are 18 vertical columns in the Modern periodic table which are called groups.

Question 14.

Write the number of horizontal rows in the Modern Periodic Table. What are these rows called? (Delhi 2014)
Answer:

There are seven horizontal rows of elements in the Modern periodic table which are known as periods.

Question 15.

Write any one difference in the electronic configurations of group 1 and group 2 elements. (Delhi 2014)

Answer:

Group 1 elements have one electron in their outermost shell'while.group 2 elements have two electrons in their outermost
shell.

Question 16.

List any two properties of the elements belonging to the first.group of the Modern Periodic Tablet (Al 2014)

Answer:

Two properties of the elements belonging to the first group:

(i) As the elements belong to group, so:they have:one electron in their outermost shell hence, valency of these elements
is one.

(ii) Alkali metals (group 1 elements) are electropositive in nature.

Question 17.

Write the atomic numbers of two elements ‘X’ and ‘Y’ having electronic configurations 2, 8, 2 and 2, 8, 6 respectively.
(Al 2014)

Answer:

Electronic configurationof X =2, 8, 2

~ Atomicinumber = 2+ 8 +2 = 12 Similarly,

Electronic configuration of Y = 2, 8, 6

~ Atomic.number=2+ 8+ 6 =16

Question 18.

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. (Al 2014)

Answer:

Atomic number of A =12

~ Electronic configuration = 2, 8, 2

Similarly, for B(18) =2, 8, 8

for C(20)=2,8,8, 2

As elements A and C contain two valence electrons in their outermost shell (group-2) they will show similar properties.
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Question 19.

State the Modern periodic law of classification of elements. (Foreign 2014)

Answer:

Modern periodic law states that the physical and chemical properties of elements are the periodic function of their atomic
numbers.

Question 20.

Out of the three elements P, Q and R having atomic numbers 11, 17 and 19 respectively, which two elements will show
similar properties and why? (Foreign 2014)

Answer:

Atomic number of P = 11 Electronic configuration of P = 2, 8,1 Electronic configuration of Q(17)'=2, 8, 7.and for.R(19)
=2,8,8,1

Thus, from electronic configurations of P and R, it is observed that they belong to group 1 as both have one valence
electron and have valency equal to 1. Thus, P and R will have similar properties.

Question 21.

Write the formula used to determine the maximum number of electrons which a:shell in.an atom can accommodate.
(Foreign 2014)

Answer:

The maximum number of electrons that can be accommodated in a shell, is given by the formula 2n2, where ‘n is the
number of the shell.

Question 22.

How it can be proved that the basic structure of the Modern‘Periodic Table is based on the electronic configuration of
atoms of different elements? (Delhi 2019)

Answer:

Electronic configuration of an element decides its position:in Modern periodic table.

Lets take an example of sodium (Na).

Atomic number of sodium = 11

Thus, electronic configuration of Na = 2, 8, 1.As Na contains 1 electron in its outermost shell, it belongs to group 1.
Sodium contains 3 shells so, it belongs to period number 3.

Thus, we can conclude that

Group number = Number of valence electrons

(When valence electrons are 1-and 2).and group number = 10 + valence electrons

(When valence electrons are'3 and above) Period number = Number of shells in which electrons are filled.

Question 23.

The electronic configuration of an element is 2, 8, 4. State its

(a) group and period in the Modern Periodic Table.

(b) name and:write its one physical property. (Delhi 2019)

Answer:

() Theelement belongs to group 14 and 3rd period of the Modern Periodic Table.
(b) The element is silicon. It is non-lustrous.

Question:24.

An element X has atomic number 13 :

() Write its electronic configuration.

(b) State the group to which ‘X’ belongs?

(c) Is °X a metal or a non-metal?

(d) Write the formula of its bromide. (Delhi 2012)
Answer:

X has atomic number = 13

(2) Electronic configuration of X =2, 8, 3
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(b) As X contains 3 valence electrons in its outermost shell, it belongs to group 13.
(c) X is a metal as it contains 3 valence electrons which can be lost easily.
(d) Formula of X with bromine will be

X Br

== X-Br_-},
Valency 3 1

Question 25.

How can the valency of an element be determined if its electronic configuration is known? What will be the valency.of an
element of atomic humber 9(nine)? (Delhi 2012, 2011)

Answer:

Valency of an element is determined by the number of electrons present in its outermost shell.. For elements having
outermost electrons 1 to 4, valencies are equivalent to their respective valence electrons.

For elements having outermost electrons 5 to 8, valency is calculated as;

Valency = 8 — (Number of valence electrons)

For element having atomic number =9

Electronic configuration = 2, 7

Valency =8-7=1

Question 26.

Choose from the following :

eC, gO, 10Ne, 11Na, 14Si

(i) Elements that should be in the same period.

(i) Elements that should be in the same group.

State reason for your selection in each case. (Al 2012)

Answer:

The electronic configurations of the given elements are:

C=2,4

80=2,6

10Ne = 2, 8

1uNa = 2, 8,1

14Si = 2, 8, 4

(i) 6C, 80, 10Ne, all contain two-shells hence, they belong to same period i.e., second period.
11Na, 14Si both contain three shells hence, they belong to third period.
(6C, 80, 10Ne) = period number 2

(11Na, 14Si) = period number3

(ii) 6C and 14Si belong to the same group as they both contain 4 electrons in their outermost shell. Thus, ¢C and 14Si belong
to group 14.

Question 27.

An element ‘X’ belongs to 3rd period and group 17 of the periodic table. State its

(i) electronic configuration, (ii) valency Justify your answer with reason. (Al 2012)

Answer:;

As element X belongs to group 17, it will have 7 electrons in its outermost shell. Moreover, X belongs to period number 3
so, it will' have 3 shells.

(i) Electronic configuration of X =2, 8,7

(ii) Valency of element X

= 8 — (Number of valence electrons) =8 -7=1

Question 28.
Choose from the following :
4Be, oF, 19K, 20Ca
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(i) The element having one electron in the outermost shell.

(ii) Two elements of the same group. (Foreign 2012)

Answer:

The electronic configurations of the given elements are:

sBe = 2, 2

oF=2,7

10K=2,8,8,1

20Ca=2,8,8,2

(i) Potassium (K) has one electron in its outermost shell.

(ii) Be and Ca have two electrons in their outermost shells hence, they belong to same group.

Question 29.

An element has atomic number 13.

(a) What is the group and period number to which this element belongs?

(b) Is this element a metal or a non-metal? Justify your answer. (Foreign 2012)

Answer:

Atomic number of element = 13

Thus, its electronic configuration = 2, 8, 3

(a) From the electronic configuration, it can be easily seen that there are 3.electrons in the outermost shell which indicates
that it belongs to group number 10 + 3 = 13.

Moreover, the element has 3 shells in which electrons are filled thus;-it belongs to period number 3.
(b) As the element contains 3 valence electrons which can be easily lost thus, it is a metal.

Question 30.

How does the electronic configuration of an

atom of an element relate to its position in the Modern‘Periodic Table? Explain with one example. (Delhi 2011)
Answer:

Refer to answer 22.

Question 31.

How does the valency of elements vary (i).in going dewn.a group, and (ii) in going from left to right in a period of the
periodic table? (Al 2011)

Answer:

(i) When we go down the group the valency of elements remains same.

(if) When we move along the period from left to right, the valency of elements first increases and then decreases.

Question 32.

In the Modern Periodic Table, the element calcium (atomic number = 20) is surrounded by elements with atomic numbers
12, 19, 21 and 38. Which of these elements has physical and chemical properties resembling those of calcium and why?
(Al 2011)

Answer:

From the given data, the electronic configuration of different elements can be written as:

Calcium (20) = 2,8, 8, 2

Element with atomic number 12 =2, 8, 2
Element.with atomic number 19 =2, 8, 8,1
Element with atomic number 21 =2, 8, 8, 3
Element with atomic number 38 = 2, 8,18, 8, 2

It can be easily seen that elements with atomic numbers 12 and 38 have two electrons in their outermost shell thus, they
belong to same group as that of calcium. So, they will show the physical and chemical properties resembling those of
calcium.
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Question 33.

In the periodic table, how does the tendency of atoms to loose electrons change on going from

(i) left to right across a period?

(i) top to bottom in a group? (Foreign 2011)

Answer:

(i) Tendency of atoms to loose electrons decreases from left to right in a period due to increase in effective nuclear charge.
(ii) Tendency of atoms to loose electrons increases down the group due to increase in atomic radii.

Question 34.

What is meant by periodicity of properties of elements? Why are the properties of elements placed in the same group of
the periodic table similar? (Foreign 2011)

Answer:

When elements are arranged in increasing order of their atomic numbers, elements with similar chemical.properties are
repeated at definite intervals. Ibis is known as periodicity of properties of elements.

Elements placed in the same group of the periodic table have similar properties because they.have same number of
outermost electrons and hence, show same valency. Thus, they all will form similar type of compounds.

Question 35.
The position of three elements A, B and C in the modern periodic table is-as-follows :

Group—| 1|2 [13(14|15|16|17|18

Period

-

I
2
3
(a) Write formula of compound formed between:

()Band A (iiyBand C

(b) Is any of the three elements a metal? Give reason to justify your answer. (2020)
Answer:

(@) (i) B belongs to group 1, hence its valencyis 1.

A belongs to group 17, hence its.valency is also 1.

A B

= AB
Valency 1 1

(ii) C belongs.to group 16, hence, its valency is 2.
B C

= B,C
Valency 1 2

(b) As B.belongs to group 1, it contains one valence electron which can be easily lost. Hence, B is a metal.

Question 36.

Three elements X, Y and Z have atomic numbers 7, 8 and 9 respectively.
() Arrange them in the decreasing order of their atomic radii.

(b) Which of the three is most electronegative? Why?

(c) Write the formula of compound formed between

(i) Xand Y (ii) X and Z (2020)
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Answer:

For element X of atomic number 7, the electronic configuration is 2, 5 so it has 5 valence electrons and hence, it belongs
to group 15. As seven electrons are filled in two shells so, it belongs to 2nd period.

Similarly, for 7(8), electronic configuration = 2, 6

Period number = 2, Group number = 16 and for Z(9) =2, 7

Period number = 2, Group number = 17

(a) As size of the atoms decreases on moving from left to right in a period so, the order of atomic radii will be : X >Y >
Z

(b) As electronegativity increases in moving left to right in a period so, the most electronegative element will be Z.

(c) (i) Formula of the compound when X combines with Y

X Y
= X,Y,

Valency 3 2
(ii) Formula of the compound when X combines with Z:

X

2 = XZ,

Valency 3 1
Question 37.

Based on the group valency of elements write the molecular formula of the following compounds giving justification for
each:
(i) Oxide of first group elements
(ii) Halide of the elements of group thirteen, and
(iii) Compound formed when an element, A of group 2.combines with an element, B of group seventeen. (Delhi 2019)
Answer:
(i) Oxides of group 1 elements :
Let the element be A.
As A belongs to group 1 of the periodic table, it will have valency = 1.
So, chemical formula of its oxide will be A O
A O
Valency | 7

(ii) Halides of the element of group-13 :

Let the element be D.

As D belongsto group 13,.it will have valency = 3 Halide X has the valency = 1
So, chemical formula will be

D X
>< = DX

Valency 3 1

(iii) Valency of A=2
Valency of B=1
Chemical formula of the compound will be

A B

>< = AB,

Valency 2 1
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Question 38.

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? Give reason in support of your answer in the above two cases. (Delhi 2017)

Answer:

In Modern periodic table, there are 18 vertical columns called groups and 7 horizontal rows called periods.

The elements which have a greater tendency to loose electrons are more metallic thus, the metallic character of elements
increases down the group as their tendency to loose electrons increases. Atomic radius decreases as we move from left to
right in a horizontal row. At each successive element, the electron enters to the same shell due to which there is increase
in nuclear charge and the electrons are pulled with greater attractive force. Hence, the atomic size decreases.

Question 39.

An element P (atomic number 20) reacts with an element Q (atomic humber 17) to form a compound. Answer the
following question giving reason:

Write the position of P and Q in the Modern Periodic Table and the molecular formula of the.compound formed when P
reacts with Q. (Delhi 2017)

Answer:

Atomic number of P =20

- Electronic configuration of P =2, 8, 8, 2

Atomic number of Q =17

-~ Electronic configuration of Q = 2, 8, 7 As P contains 4 shells, it belongs to 4th period and due to presence of two
valence electrons, it belongs to 2nd group.

Similarly, Q contains 3 shells and 7 valence electrons thus, it belongs to 3rd period and 17th (10 + 7) group.

The molecular formula of compound formed when P reactswith Q will.be :

P Q
= PQ,
Valency g><‘1 2

Question 40.

Write the number of periods and groups inthe Madern Periodic Table. How does the metallic character of elements vary
on moving (i) from left to right in a period, and

(i) down a group? Give reason to justify your answer. (Al 2017)

Answer:

In the Modern periodic table, there are 18 vertical columns called groups and 7 horizontal rows called periods.

Trend of metallic character :

(i) Along the period from left to right: Metallic character of elements decreases as we move from left to right in a period.
Metallic character depends on the electropositive character (tendency to loose electrons) of the elements. As we go across
the period from leftto right, one electron is added to same shell at every stage which increases the effective nuclear charge
and hence, valence electrons:becomes more and more closer to the nucleus. Due to this, the tendency of atoms to loose
valence electrons and form positive ions decreases. Hence, electropositive character decreases resulting in decrease of
metallic character.

(ii) Down the group : Metallic character of elements increases on moving down the group as the electropositive character
increases down the group.

Question 41.

Na, Mg and Al are the elements of the 3rd periods of the Modern Periodic Table having group number 1,2 and 13
respectively. Which one of these elements has the

(2) highest valency, (b) largest atomic radius, and (c) maximum chemical reactivity? Justify your answer stating the
reason for each. (Al 2017)

Answer:

Period number of Na, Mg and Al =3

Group numbers of Na, Mg and Al are 1, 2 and 13 respectively.

(@) Aluminium (Al) will show highest valency of +3 as it belongs to group number 13 (valency = 13 — 10 = 3). Moreover,
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along the period from left to right valency first increases to maximum (+4) and then decreases.

(b) Sodium (Na) will have the largest atomic radius because as we move along the period from left to right, the atomic
radius decreases.

(c) Sodium (Na) will have maximum chemical reactivity because as we move along the period from left to right, chemical
reactivity of metals decreases.

Question 42.

Calcium is an element with atomic number 20. Stating reason answer 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?
(iii) Write the formula of its oxide. (Delhi 2016)

Answer:

Given that, atomic number of calcium is 20.

So, its electronic configuration = 2, 8, 8, 2.

(i) As, it has 2 valence electrons in the outermost shell which can be easily lost, so it is'ametal:
(ii) Atomic number of K (potassium) is 19 so, it is placed before Ca(20) in the same period.
On moving from left to right in a period, the atomic radius decreases.

Hence, atomic radius of Ca(20) will be smaller than that of K(19).

(iii) The valency of calcium as well as oxygen is 2 thus, the formula of the oxide will be.CaO.

Question 43.

An element M with electronic configuration (2, 8, 2) combines separately with (NO-3), (SO2-4) and (PO3-4) 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? Will M form covalent or ionic compounds? Give reason to justify your answer. (Delhi 2016)
Answer:

Electronic configuration of M is 2, 8, 2 which shows that it belongs te group 2 and period 3 of the Modern periodic table.
As it has 2 valence electrons, so the valency of element M will be 2.

The chemical formulae of the compounds formed will:be

M(NOs3)2,MSO4, M3(POa)>

As M has two valence electrons, it can easily.loose these electrons to attain a noble gas configuration. Hence, M will form
ionic compounds.

Question 44.

Name any two elements of group one and write their electronic configurations. What similarity do you observe in their
electronic configurations? Write the formula of oxide of any of the aforesaid element. (Delhi 2016)

Answer:

Two elements of group.1 are sodium (Na) and potassium (K).

Electronic configuration of Na (11) =2, 8, 1

Electronic configuration of K.(19) =2, 8, 8, 1

From the electronic configuration, we observe that both (Na and K) have one electron in outermost shell due to which
they have valency equal to one.

Thus, formula.of their oxides are, Na,O and K-O.

Question 45.

Two elements A and B belong to the 3rd period of Modern Periodic Table and are in group 2 and 13 respectively.
Compare their following characteristics in tabular form.

(@) Number of electrons in their atoms

(b) Size of their atoms

(c) Their tendencies to loose electrons

(d) The formula of their oxides

(e) Their metallic characters

(f) The formula of their chlorides (Delhi 2016)

Answer:
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Electronic configuration of A=2, 8, 2i.e., Mg
Electronic configuration of B=2, 8, 3i.e., Al

Characteristics A B
(a) No. of electrons in their atoms |12 13
(b) Size of their atoms Bigger |Smaller

(c) Tendency to loose electrons  |More |Less

(d) Formula of their oxides AO B20s

(e) Metallic character More |Less

(f) Formula of their chlorides ACl2 |BCl2
Question 46.

An element ‘X’ belongs to 3rd period and group 16 of the Modern Periodic Table.

(a) Determine the number of valence electrons and the valency of ‘X

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

(c) Name the element ‘X’ and state whether it is metallic or non-metallic. (Al 2016)

Answer:

(a) As the element ‘X’ belongs to 3rd period so, it-will have three energy shells. Moreover, it belongs to 16th group, so it
will have six valence electrons.

-~ Electronic configuration of X =2, 8, 6

Thus, valence electrons = 6 and valency =8 =6 =2

(b) Molecular formula of the compound formed when X reacts with hydrogen = H,X The electron dot structure is as :

or H—X—H

(c) The element X is'sulphur and:it is a non-metal.

Question 47.

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. (Al 2016)

Answer:

Mass number.of X =35

Number of neutrons = 18

-~ Number of electrons = Number of protons — (Mass number — Number of neutrons)

=35-18=17

Number of electrons of X = Atomic number of X= 17

Thus, electronic configuration of X = 2, 8, 7 As it has 7 electrons in the outermost shell, so it belongs to 17th group.
Moreover the electrons are present in three shells, so it belongs to 3rd period. Valency of X =8 -7=1

Question 48.
Three elements ‘X\ “Y” and ‘Z’ have atomic numbers 7, 8 and 9 respectively.
(a) State their positions (group number and period number both) in the Modern Periodic Table.
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(b) Arrange these elements in the decreasing order of their atomic radii.

(c) Write the formula of the compound formed when X’ combines with ‘Z’. (Al 2016)

Answer:

(a) For element X of atomic number 7, the electronic configuration is 2, 5 so it has 5 valence electrons and hence, it
belongs to group 15. As seven electrons are filled in two shells so, it belongs to 2nd period.

Similarly, for Y(8), electronic configuration = 2, 6

Period number = 2, Group number = 16 and for Z(9) =2, 7

Period number = 2, Group number = 17

(b) As size of the atoms decreases on moving from left to right in a period so, the order of atomic radii will'be : X >Y > Z

(c) Formula of the compound when X combines with Z:

X < = X2,
Valency 3 ]
Question 49.

The position of eight elements in the Modern Periodic Table is given below where atomic numbers of elements are given
in the parenthesis.

Period No

2 Li(3) [Be(4)

3 Na (11) Mg (12)
4 K(19) |Ca(20)
5 Rb (37) 'Sr (38)

Write the electronic configuration of Ca.

(ii) Predict the number of valence electrons in Rb.

(iii) What is the number of shells in.Sr?

(iv) Predict whether Kis a metal or a non-metal?

(v) Which one of these elements has the largest atom in size?

(vi) Arrange Be,Ca, Mg and Rb in the increasing order of the size of their respective atoms. (Al 2016)

Answer:

(i) Atomic number of Ca =20

-~ Electronic configuration = 2, 8, 8, 2

(i) Rb (37), electronic configuration =2, 8, 18, 8, 1

Thus, number of valence electrons = 1

(iii) As'Sr (38) belongs to period number 5 so, it will have 5 shells.

(iv) AsK(19)=2,8,8,1

s0, it has L.valence electron which can be easily lost to attain the noble gas configuration. Hence, potassium (K) is a
metal.

(v) Size of the atom increases down the group and decreases from left to right along a period. Thus, Rb (37) will be the
largest atom among given elements.

(vi) Increasing order of atomic size is Be < Mg <Ca<Rb
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Question 50.
An element ‘X’ belongs to 3rd period and group 13 of the Modern Periodic Table.
() Determine the valence electrons and the valency of ‘X’.
(b) Molecular formula of the compound formed when ‘X’ reacts with an element ‘Y’ (atomic number = 8)
(c) Write the name and formula of the compound formed when ‘X’ combines with chlorine. (Al 2016)
Answer:
() As X belongs to group 13 so, it will have three valence electrons and valency of X will be 3.
(b) Atomic number of Y =8
-~ Electronic configuration = 2, 6
Valency of Y =8-6=2
Molecular formula of the compound when X reacts with element Y:
X Y
= XY,
Valency 3 2
(c) As X belongs to 3rd period and group number 13, so it will be aluminium (Al).
For chlorine (17), electronic configuration = 2,8,7
~Valency of CI=8-7=1
-~ Formula of the compound :

Al Cl
= AlCl,
VEIEI':C}-' 3 1 Aluminium
chloride
Question 51.

State the main aim of classifying elements. Which is the more fundamental property of elements that is used in the
development of Modern Periodic Table? 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? (Foreign 2016)

Answer:

The main aim of classifying elements is the prediction of theirproperties with more precision (systematic study of known
elements).

When the elements are arranged on the basis of increasing atomic number then it is easier to predict their properties. This
led to the development of Modern periodic table. Modern periodic law states that the properties of elements are periodic
function of their atomic numbers.

In Modern periodic table, the metals like sodium and magnesium are towards left hand side while the non-metals like
sulphur and chlorine are found.on the right hand side. Elements like silicon, germanium, etc. which lie along the border
line (group 13 to group 16) are semi-metals or metalloids because they exhibit some properties of both metals and non-
metals.

Question 52.

An element “X” (atomic number 20) burns in the presence of oxygen to form a basic oxide.
(a) Identify.the element and write its electronic configuration.

(b) State its group number and period number in the Modern Periodic Table.

(c) Write a balanced chemical equation for the reaction when this oxide is dissolved in water. (Foreign 2016)
Answer:

(a) Atomic number of element X is 20 so, it is calcium (Ca).

Electronic configuration of Ca=2, 8, 8, 2

(b) As calcium has two valence electrons in its outermost shell, so it belongs to group 2.
Moreover, it has four shells which indicates that it belongs to period number 4.

(c) Calcium forms a basic oxide having the formula:
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Ca O
= Cay0, or CaO
Valency 2 2
When calcium oxide is treated with water then calcium hydroxide is formed.

CaO+H,0 ——  Ca(OH),

Calcium hydroxide

Question 53.
An element ‘X’ belongs to third period and second group of the Modern Periodic Table.
() Write its electronic configuration.
(b) Is it a metal or non-metal? Why?
(c) Write the formula of the compound formed when ‘X’ reacts with an element
(i) Y of electronic configuration 2, 6 and
(it) Z of electronic configuration 2, 8, 7. (Foreign 2016)
Answer:
Third period indicates that it has three shells while group 2 indicates that it has two valence electrons in its outermost
shell.
Thus, X must be magnesium (Mg).
(a) Electronic configuration = 2, 8, 2
(b) As X has two valence electrons in its outermost shell which can-be'easily lost to form a noble gas configuration, so it
is a metal.
(c) (i) Electronic configuration of Y = 2, 6 Hence, valency of Y =8 -6 =2
Formula of compound formed when X reacts with Y is
X Y
= X1Y2 or XY
Valency 2 2
(ii) Electronic configuration of Z=2, 8, 7
Hence, valency of Z=8-7 =1
Formula of compound formed when X reacts with Z.is
' X Z
= XZ,
Valency 2 1

Question 54.

The atomic number of an element X is 19.

(a) Write its electronic configuration.

(b) To which period of.the Modern Periodic Table does it belong and what is its valency?

() If *X’ burns in oxygen to form its oxide, what will be its nature — acidic, basic or neutral?

Write balanced chemical equation for the reaction when this oxide is dissolved in water. (Foreign 2016)
Answer:

Atomic number of X =19

(a) Electronic configuration of X =2, 8, 8,1

(b) X"has four shells so, the period number of X = 4. Moreover, it has one electron in its outermost shell, so the valency of
X will be equal to one.

(c) Electronic configuration of X shows that it is a metal and metals form basic oxides.

(d) When oxide of X is dissolved in water then its hydroxide will be formed.

X0 + H,O — 2XOH

Question 55.
How does the tendency of the elements to loose electrons change in the Modern Periodic Table in (i) a group, (ii) a period
and why? (Foreign 2016)
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Answer:

(i) Tendency of the elements to loose electrons increases down the group. The reason being that at each succeeding
element down a group, the number of shells increases. So, the distance of the valence shell from the nucleus increases due
to which the effective nuclear charge decreases on the last shell of electrons. So, it becomes easier for the atom to loose
electrons.

(ii) Tendency of the elements to loose electrons decreases in a period from left to right. The reason being that as the
electron enters to the same shell at each successive element the effective nuclear charge on the valence shell electron
increases, the attraction between the valence electrons and nucleus increases so, it becomes difficult to loose electrons.

Question 56.

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:

(a) down a group and

(b) from left to right in a period? (Delhi 2015)

Answer:

There are 18 groups and 7 periods in the Modern periodic table.

Atomic size increases down the group, while moving from left to right in a period it.decreases.

Metallic character of elements increases down the group while moving from:left to-rightiin a period it decreases.

Question 57.
Na, Mg and Al are the elements of the same period of Modern Periodic Table having one, two and three valence electrons
respectively. Which of these elements (i) has the largest atomic radius, (ii) is least reactive? Justify your answer stating
reason for each case. (Delhi 2015, Al 2012)
Answer:
Na, Mg and Al belong to same period of Modern periodic table.
' Na Mg Al

Valence electrons 1 2 3
(i) Sodium (Na) will have the largest atomic radius because as.we move from left to right in a period, atomic size
decreases due to increase in effective nuclear charge which pulls the outermost electrons more closer to the nucleus.

(ii) Aluminium (Al) is least reactive because on moving from left to right in the periodic table the nuclear charge
increases, so the valence electrons are pulled more closer to the nucleus. Therefore, the tendency to loose electrons
decreases and hence, reactivity decreases.

Question 58.

From the following elements :

4Be; oF; 10K; 20Ca

(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 19K and element X (2, 8, 7). (Delhi
2015)

Answer:

Referto answer 28.

The, formula of compound when K combines with X is

K X
= KX
Valency | 1
As K has one electron in its outermost shell, so it transfers this electron to outermost shell of X and hence, an ionic
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compound is formed.

N\

K X — KX

Question 59.

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. (Delhi 2015, 2013)

Answer:

There are 7 periods in the Modern periodic table.

As we move along the period from left lo right then valency of the elements first increases from:1 to 4 and then decreases
to 0.

On moving from left to right in a period the metallic character of elements decreases as the electropositive character of
elements decreases across the period.

On moving down the group, the valency of the elements remains the same while atomic size increases. This is due to
addition of new shell of electrons at every successive step.

Question 60.

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:

() The number of electrons in their atoms.

(b) The sizes of their atoms.

(c) Their metallic character.

(d) Their tendencies to loose electrons.

(e) The formula of their oxides.

() The formula of their chlorides. (Al 2015)

Answer:
The given characteristics can be tabulated as follows:
Characteristics Group 1| Group2
P Q
{a) | No. of electrons 3 4
in their atoms 11 12 |itcan
19 |20 |beany
37 38 |pair
55 56
(b) | Sizes of atoms Bigger Smaller
{c) | Metallic character| More Less
(d) | Tendency to More Less
loose electrons
(e) | Formula of their PO QO
oxides
(f) | Formula of their PCl QCl,
chlorides
Question 61.

Taking the example of an element of atomic number 16, explain how the electronic configuration of the atom of an
element relates to its position in the Modern Periodic Table and how valency of an element is calculated on the basis of its
atomic number. (Al 2015)

Answer:

Atomic number of the element = 16
Thus, electronic configuration = 2, 8, 6
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Since, this element contains 3 shells hence, it belongs to period number 3.

As the element has 6 valence electrons, group number =10 + 6 = 16

The valency of an element is determined by the number of electrons present in the outermost shell.
-~ Valency of the element = 8 — valence electrons

=8-6=2

Question 62.

Given below are some elements of the Modern Periodic Table. Atomic number of the element is given in the parentheses :
A(4),B(9),C(14),D(19),£(20)

(a) Select the element that has one electron in the outermost shell. Also write the electronic configuration of this element.
(b) Which two elements amongst these belong to the same group? Give reason for your answer.

(c) Which two elements amongst these belong to the same period? Which one of the two has bigger atomic.radius? (Al
2015)

Answer:

The electronic configuration of the given elements will be as follows :

A4)=2,2

B(9) =27

C(14)=2,84

D(19)=2,8,8,1

E(20)=2,8,8,2

(a) Element D will have one electron in its outermost shell.

(b) Elements A and E will belong to same group as both of them have same electrons in their outermost shells.
(c) A and B belong to period number 2 (two shells). A has bigger atomic radius than B.

D and E belong to period number 4 (four shells). D has bigger atomic radius than E.

Question 63.

The atomic number of an element ‘X’ is 20.

(i) Determine the position of the element X inthe periodic table.

(i1) Write the formula of the compound formed when “X”) reacts/combines with another elements ‘Y’ (atomic number 8).
(iii) What would be the nature (acidic or basic) of the.compound formed? Justify your answer. (Foreign 2015)

Answer:

Refer to answer 52.

Question 64.
An element X is placed in the 3rd group and 3rd period of the Modern Periodic Table. Answer the following questions
stating reason for your-answer in each case :
(a) Write the electronic configuration of the element X.
(b) Write the formula of the compound formed when the element X reacts with another element ‘Y’ of atomic number 17.
(c) Will the oxide of this.element be acidic or basic? (Foreign 2015)
Answer:
Xis placed in'3rd group (I11A) and 3rd period of the Modern periodic table then it must be aluminium (Al).
As it belongs to 3rd group so it will have 3 electrons in its outermost shell.
Also.it belongs to 3rd period, so it will have 3 shells.
(a) Electronic configuration of X =2, 8, 3
(b) Atomic number of Y =17
Electronic configuration = 2, 8, 7
Valency of V=8-7=1
Formula of compound formed when X reacts with Y:
X ¥
= X'Yj
Valency 3 1

(c) Al,Os is amphoteric in nature i.e., acidic as well as basic oxide.
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Question 65.
Four elements P, Q, R and S belong to the third period of the Modern Periodic Table and have respectively 1, 3, 5and 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 P and S combine. (Foreign 2015)
Answer:
P, Q, R and S all belong to 3rd period so, all of them will have 3 shells and the number of electrons in their outermost
shell is 1, 3,5 and 7 respectively.
-~ Electronic configuration of Q = 2, 8, 3 and its valency = 3
Similarly, electronic configuration of R=2, 8,5
and its valency =8 -5=3
Electronic configuration of P=2, 8, 1
Thus, valepcy of P=1
Electronic configuration of S=2, 8, 7
Thus, valency of S=8-7=1
Molecular formula of the compound :
P s

> = ps

Valency 1 1

Question 66.
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{13114|15(16]/17 (18
Period
‘L -
2 A B C D
- - -

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

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

(if) 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 cbmmon name for the family to which the elements D and F belong. (Foreign 2015)

Answer:

(i) Element E.will form only covalent compounds because it has 4 electrons in the outermost shell so, it can neither loose
nor gain 4 electrons, hence E forms compounds by sharing of electrons.

(ii) Element'E.is.a metal having valency 3 as it belongs to group 13.

(i) C isanon-metal with valency (8 — 5 = 3).

(iv).Out of B.and C, B will be bigger in size because as we move along the period from left to right, the atomic radius
decreases due to.addition of electrons in the same shell at each successive element. Hence, nucleus pulls electrons more
towards the centre.

(v) D and E belong to group 18 and are called noble gases.

Question 67.

Based on the group valency of elements state the formula for the following giving justification for each:
(i) Oxides of 1st group elements,

(i) Halides of the elements of group-13, and

(iii) Compounds formed when an element of group-2 combines with an element of group-16. (Delhi 2014)
Answer:
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(i) Refer to answer 37(i).
(i) Refer to answer 37(ii).
(iii) Compounds formed when element of group-2 combines with an element of group-16 :
Let the group-2 element be X and group-16 element be .
Valency of X =2
Valency of Y =2
Chemical formula of the compound will be
X Y
=X, ¥, = XY
Valency 2 2

Question 68.

(2) Define the following terms :

(i) Valency; (ii) Atomic size

(b) How do the valency and the atomic size of the elements vary while going from left to right along a period in the
Modern Periodic Table? (Delhi 2014)

Answer:

(@) (i) Valency: It is defined as the combining capacity of the element which is determined by the number of valence
electrons present in the outermost shell of its atom.

(ii) Atomic size : It is defined as the distance between the centre of the nucleus and the outermost shell of an isolated
atom.

(b) On moving from left to right in the period, the valency of elements.increases from 1 to 4 and then decreases to 0.
This is because the elements in a period do not have the same number of valence electrons hence, they do not show same
valency.

The atomic size decreases on moving from left to right along a period due to increase in nuclear charge which tends to
pull the electrons closer to the nucleus and reduces the size of the atom.

Question 69.

Consider two elements X (atomic number 17) and Y. (atomic number 20).

(i) Write the positions of these elements.in the'Modern Periodic Table giving justification.

(i) Write the formula of the compound formed by the'combination of X and Y.

(iii) Draw the electron-dot structure of the compound formed and state the nature of the bond formed between the two
elements. (Delhi 2014)

Answer:

Atomic number of X =17

Electronic configurationof X =2,8, 7

Atomic number of Y .= 20

Electronic configuration.of Y =2,8, 8, 2

(i) From the electronic configurations, we can easily observe that X contains 3 shells so, it belongs to period 3 and it
contains. 7 electrons in the outermost shell so, it belongs to group-17. Similarly for Y, it has 4 shells which implies that it
belongs to-period 4 and Y contains two electrons in the outermost shell so, it belongs to group-2.

(if) Valency of X =1

Valency of Y = 2

Thus, formula of the compound formed will be
X Y

= YXz_
Valency | 2
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(iii) Electron dot structure of the compound will be

,F [
Y LR
"_‘\.{%: —> Y [f:l::]

As two electrons present in the outermost shell of Y are donated to two different atoms of X thus, it will be.an ionic bond
(formed by the complete transfer of electrons).

Question 70.

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.

(i) 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.
(Delhi 2014)

Answer:

Atomic number of A =17

Electronic configuration of A=2,8, 7

Atomic number of B = 19

Electronic configuration of B=2, 8, 8, 1

(i) From the electronic configuration of A, it can be easily observedithat A contains three shells which indicates that it
belongs to period 3. Moreover, it has seven valence electrons in its'outermost.shell which indicates that it belongs to
group 17.

Similarly for B, it has 4 shells so, it belongs to period 4 and it has one electron in outermost shell so, it belongs to group 1.

(ii) The molecular formula of the compound when A combines with B will be
B A

= BA
Valency 1

As A contains 7 electrons in the outermost shell so, it'is an electropegative element that is why A is placed after B.
(iii) The electron dot structure will be

Ar B —> BT[:A:]

The one electron present in the outermost shell of B gets transferred to the outermost shell of A and hence, ionic bond is
formed.

Question 71.

The electrons in the atoms of four elements A, B, C and D are distributed in the 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. (Al 2014)

Answer:

Refer to.answer 65.

Question 72.

Study 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 :

On the basis of the above table, answer the following questions:
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Group | 1 |2 (3-12]13|14|15|16|17| 18
_} |
Period !
1
2 a4 B C
3 D|E " |F

(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 D and E, which is bigger in size and why?

(v) Write the common name for the family to which the elements C and F belong. (Al 2014)

Answer:

(i) Element E will form only covalent compounds because it has 4 electrons in the outermost shell so, it can neither loose
nor gain 4 electrons, hence E forms compounds by sharing of electrons.

(ii) Element D is a metal having valency 3 as it belongs to group 13.

(iii) B is a non-metal with valency (8 — 5 = 3).

(iv) Out of D and E, D will be bigger in size because as we move from left-to.right in a period there is addition of extra
electron in the same shell due to which electrons are pulled more closer to the nucleus.

(v) C and F belong to group 18 and are called noble gases.

Question 73.

What is meant by ‘group’ in the Modern Periodic Table? How do the following change on moving from top to bottom in a
group?

(i) Number of valence electrons.

(if) Number of occupied shells.

(iii) Size of atoms.

(iv) Metallic character of elements.

(v) Effective nuclear charge experienced by valence electrons. (Al 2014)

Answer:

The vertical columns in the Modern periodic table-are called groups. There are total 18 groups in the Modern periodic
table.

(i) In a particular group, the number of valence electrons remains the same.

(ii) On moving down the group, there is;addition of an extra shell successively. Flence, number of occupied shells
increases.

(iii) Due to addition of extra shells down the group, the size of the atoms i.e.. the distance between nucleus and the
outermost shell also increases.

(iv) Down the group as atomic size increases, the outermost electron is pulled by nucleus to lesser extent and lienee,
tendency to loose electrons increases i.e., metallic character increases.

(v) Effective nuclear charge experienced by valence electrons decreases down the group due to increase in size of atoms.

Question 74.

The elements Be, Mg and Ca each having two electrons in their outermost shells are in periods 2, 3 and 4 respectively of
the Modern Periodic Table. Answer the following questions, giving justification in each case:

(i) Write the group to which these elements belong.

(if) Name the least reactive element.

(iii) Name the element having largest atomic radius. (Al 2014)

Answer:

(i) As Be, Mg and Ca have two electrons in their outermost shell so, they all belong to group 2.

(ii) Be will be least reactive element, as down the group the reactivity of the metals increases. Be being smaller in size as
compared to others will have less tendency to loose electrons and hence, is less reactive.

(iii) As we move down the group, atomic radius increases hence, calcium will have the largest atomic radius.
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Question 75.

What are groups and periods in the periodic table? Two elements X and Y belong to group 1 and 2 respectively and are in
the same period of the periodic table. How do the following properties of X and Y vary?

(i) Size of their atoms.

(ii) Their metallic character.

(iii) Their valencies in forming oxides.

(iv) Molecular formula of their chlorides. (Foreign 2014)

Answer:

The horizontal rows of elements in the periodic table are called periods. There are seven periods in the long form of
periodic table.

The vertical columns in a periodic table are called groups. There are 18 groups in the long form of periodic table.

X belongs to group-1 while Y belongs to group-2 of the same period hence, valency of X will be.1 and valency of Y will
be 2.

(i) As we move along the period from left to right the size of the atoms decreases. Hence;X will be biggerthan Y.

(ii) Across the period from left to right, the metallic character decreases. Hence, X is more metallic than'y.

(iii) The valency of X in its oxide will be 1 and that of Y in its oxide will be 2.

(iv) Molecular formula of their chlorides will be

X Y

> =xa ST =y,
Valency | 1 2 1
Question 76.

Write the number of groups and periods in the Modern Periodic Table. Mention the criteria of placing elements in the (i)
same group and (ii) same period. Illustrate your answer with an example for-each case. (Foreign 2014, Delhi 2013C)
Answer:

There are 18 groups and 7 periods in the Modern periodic table.

(i) For elements to be in the same group, they should have same number of electrons in their outermost shells. For
example, sodium and potassium have one electron in their outermost shells, so they belong to same group i.e., group 1.

(ii) For elements to be in the same period; they.should have same number of shells. For example, magnesium (12) and
aluminium (13) contain three shells so, they.belong to period 3.

Mg (12)=2,8,2 Both have three shell
t

Al(13)=2,8,3 | Ot have three shells

Question 77.

Study the followingtable.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|16|17 |18
-
Period
1
2 A B C
3 D E F

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

(i) Name the element which will form only covalent compounds.

(if) Which element is a metal with valency one?

(iii) Which element is a non-metal with valency two?

(iv) Out of D and E, which has a bigger atomic radius and why?

(v) Write the formula of the compound formed when B combines with D.
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Answer:
(i) Element E will form only covalent compounds.
(i) Element D is a metal with valency one as it belongs to group 1.
(iii) Element B is a non-metal with valency 2 as it belongs to group 16 (valency = 8-6 = 2).
(iv) Out of D and E, D will have bigger atomic radius because as we move along the period from left to right there is
decrease in atomic radius.
(v) Valency of B =2 Valency of D=1
D B

S o

] 2

Question 78.

The electronic configuration of an element is 2, 8, 8, 1.

(i) State its group number and period number in the Modern Periodic Table.

(ii) State whether this element is a metal or a non-metal.

Give reason for the justification of your answer in each case. (Foreign 2014)

Answer:

Electronic configuration of element = 2, 8, 8, 1

(i) It contains one electron in its outermost shell thus, it belongs to group 1. Mareover, the element has 4 shells, so it
belongs to period 4.

(ii) As the element contains one electron in its outermost shell which can be easily lost hence, it acts as a metal.

Question 79.

Given below are some elements of the Modern Periodic Table:

4Be, oF, 14Si, 19K, 20Ca

(i) Select the element that has one electron in the outermost shell and write its electronic configuration.

(ii) Select two elements that belong to the same group. Give reasons for your answer.

(iii) Select two elements that belong to the same period. Which:one of the two has bigger atomic size? (Delhi 2013)
Answer:

(i), (ii) Refer to answer 28.

(iii) Be and F belong to the same period (period 2). K and Ca belong to the same period (period 4). Among Be and F, Be
will be bigger in size and among K'and Ca; K will be'bigger in size.

Question 80.

An element ‘X’ belongs to the third period and group one of the Modern Periodic Table. Find (i) the number of its valence
electrons (ii) its valency, and (iii) whether X is a metal or a non-metal. State reasons to justify your answer in each case.
(Delhi 2013C)

Answer:

As element X belongs to group 1, thus it will have one electron in its outermost shell. Moreover, it belongs to period 3
which impliesthat X has 3.shells.

(i) Electronic.configuration of X will be 2, 8,1 Hence, number of valence electrons = 1

(i) Valency of X will be 1.

(iii). As X contains 1 valence electron which can be easily lost hence, it is a metal.

Question 81.

F, Cl and Br are the elements each having seven valence electrons. Which of these (i) has the largest atomic radius, (ii) is
most reactive? Justify your answer stating reason for each. (Delhi 2012)

Answer:

(i) F, Cl and Br all have seven valence electrons so, they belong to the same group. On moving down the group, the
atomic size of the elements increases due to addition of extra shell at each successive element. Due to this the average
distance between nucleus and outermost electrons increases. Thus, Br is largest in size among F, Cl and Br.
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(ii) Fluorine is the most reactive element because the chemical reactivity of non-metals decreases on going down a group
as the size of the atoms goes on increasing. Hence, the attraction of incoming electrons decreases. Therefore, the tendency
of atoms to gain electrons decreases due to which their reactivity decreases.

Question 82.

(a) How many periods are there in the Modern Periodic Table of elements?

(b) How do atomic radius, valency and metallic character vary down a group?

(c) How do the atomic size and metallic character of elements vary as we move from left to right in a period? (Foreign
2012)

Answer:

Refer to answer 56.

Valency remains the same in a group, as the number of valence electrons are same. Valency firstincreasesfrom 1 to 4 in a
period and then decreases to 0.

Question 83.
The atomic number of an element is 16. Predict
(i) the number of valence electrons in its atom
(i) its valency
(iii) its group number
(iv) whether it is a metal or a non-metal
(v) the nature of oxide formed by it
(vi) the formula of its chloride. (Al 2011)
Answer:
Atomic number of element (E) = 16
-~ Electronic configuration = 2, 8, 6
(i) Number of valence electrons in the atom = 6
(i) Valency =8-6 = 2
(iii) As there are 6 valence electrons thus, its group number is.10 +6 = 16
(iv) This element is a non-metal.
(v) The nature of oxide formed by this element is acidic.
(vi) The formula of the chloride of non-metal “E*
E Cl
= Ecll
Valency 2 1

Question 84.
The positions of three elements A, B and C in the periodic table are indicated below :

Group 16 |Group 17

- - (First period)

- A (Second period)
- - (Third period)

B C (Fourth period)

(a) State whether element C would be a metal or a non-metal? Why?
(b) Which is the more active element A or C? Why?
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(c) Which type of ion (cation or anion) will be formed by the element C? Why?

Answer:

() C belongs to group 17 and hence, it will have 7 valence electrons in the outermost shell and has a tendency to gain
electrons thus, it is a non-metal.

(b) Among A and C, A will be more reactive as the reactivity decreases down the group in case of non-metals. So, A has
more tendency to gain electrons.

(c) C will form negatively charged ion which is known as anion because group 17 elements have seven electrons in their
outermost shell so, they have strong tendency to gain an electron to attain the noble gas configuration.

Question 85.
The position of certain elements in the modern periodic table are shown below :
Group —| 1[2[3 to 12[13[14]15[16[17]18
1 Period |
1 G| | H
2 A I B C
3 \D| E F

Using the above table answer the following questions giving reasons in each case :

(i) Which element will form only covalent compounds?

(if) Which element is a non-metal with valency 2?

(iii) Which element is a metal with valency 2?

(iv) Out of H, C and F which has largest atomic size? (2020)

(v) To which family does H, C and F belong?

Answer:

(i) Element E will form only covalent compounds because it has 4 electrons in the outermost shell so, it can neither loose
nor gain 4 electrons, hence E forms compounds by sharing of electrons.

(ii) Element B is a non-metal with valency 2 as it belongs to group 16 (valency =8 — 6 = 2).
(iii) Element D is a metal with valency two as it belongs to group 2.

(iv) Atomic size increases down the group hence Fiis.largest in size.

(v) H, C and F belongs to noble gas as these are in group-18.

Question 86.

Define atomic size. Give its unit of measurement. In the modern periodic table what trend is observed in the atomic radius
in a group and a period and why.is it s0? (2020)

Answer:

Atomic size : The distance from the center of the nucleus of an isolated atom from outermost shell containing electrons is
known as atomic size. The unit of measurement is Angstrom (A).

Refer to answer 56.

Question 87.

(@) How does metallic character of elements in Modern Periodic Table vary on moving from

(i) left.to right ina period

(i) top to bottom in a group?

Explain with the help of an example in each case.

(b) If an element X is placed in group-14, what will be the nature of bond in its chloride? Write the chemical formula of
the compound formed.

(c) An element X has mass number = 35 and number of neutrons = 18. What is the atomic number of X? Write electronic
configuration of X and determine its valency. (Al 2019)

Answer:

(a) Refer to answer 40.
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Examples:

Variation of metallic character across the period :
Na Mg Al Si P S Cl
T Metalloid

_\r_"'
Metals Non-metals

)
Ca

Metallic character decreases
Variation of metallic character down the group :
Li €«—— Least metallic

Na

K Metallic character
Rb increases

Cs

Fr €——— Most metallic v

(b) Since element ‘X’ is placed in group 14, therefore, its valency is 14 — 10 = 4. Further, since it.is difficult to either lose
all the four valence electrons or gain four more electrons, therefore, it prefers ta'share these four electrons to acquire the
stable electronic configuration of the nearest inert gas. Thus, the nature of the chloride of element ‘X is covalent and the
chemical formula is XCla.

(c) Refer to answer 47.

Question 88.

(a) The modern periodic table has been evolved through the early attempts.of Dobereiner, Newlands and Mendeleev. List
one advantage and one limitation of all the three attempts.

(b) Name the scientist who first of all showed that atomic. number of an element is a more fundamental property than its
atomic mass.

(c) State modern periodic law.

Answer:

(a) Advantage of Dobereiner’s triads : Tt recognised.a relationship between properties of elements and their atomic
weights.

Limitation of Dobereiner’s triads : Dobereiner could.identify only three triads. He was not able to prepare triads of all the
known elements.

Advantage of Newland’s law.of octaves : This law provided a basis for the classification of elements into groups of
elements having similar properties.

Limitation of Newlands’ law.of octaves : This law worked only for the lighter elements. All the element discovered at that
time could not be classified into.octaves.

Advantage of Mendeleev’s periodic table : He classified all the 63 elements discovered at that time on the basis of
similarities in their properties.

Limitation of Mendeleev’s periodic table : Increasing order of atomic masses could not be maintained in all cases e.g.,
cobalt with.higher atomic mass was placed before nickel.

(b) Henry Moseley, .an English physicist, showed that atomic number of an element is a more fundamental property than
its atomic mass.

(c) Modern periodic law states that the physical and chemical properties of elements are the periodic function of their
atomic numbers.
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