10.

EXERCISE MULTIPLE CHOICE QUESTION ANSWERS:

The atomic radii of the elements in Periodic Table:
(a) Increase from left to right in a period (b) Increase from top to bottom in a group

(c¢) Do not change from left to right in a period (d) Decrease from top to bottom in a

group

The amount of energy given out when an electron is added to an atom is called:
(a) Lattice energy (b) ionization energy (c) Electronegativity (d) Electron
affinity

Mendeleev Periodic Table was based upon the:

(a) Electronic configuration (b) atomic mass

(¢) Atomic number (d) completion of a subshell

Long form of Periodic Table is constructed on the basis of:

(a) Mendeleev Postulate (b) Atomic number

(c) Atomic mass (d) Mass number

4th and 5™ period of the long form of Periodic Table are called:

(a) Short periods (b) normal periods  (c) Long periods (d) Very long
periods

Which one of the following halogen has lowest electronegativity?

(a) Flourine (b) chlorine (¢) Bromine (d) lodine

Along the period, which one of the following decreases:

(a) Atomic radius (b) ionization energy (c) Electron affinity (d)
Electronegativity

Transition elements are:

(a) All gases (b) all metals (c) All non-metals  (d) All metalloids
Mark the incorrect statement about ionization energy:

(a) It is measured in kJmol™! (b) It is absorption of energy
(c) It decreases in a period (d) It decreases ina group
Point out the incorrect statement about electron affinity:

(a) It is measured in klmol™! (b) It involves release of energy

(d) It decreases in a group
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(c) It decreases in a period
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EXERCISE SHORT QUESTIONS ANSWERS

Q.1  Why noble gases are not reactive?

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

Q.2  Why Cesium (at.no.55) requires little energy to release its one electron
present in the outermost shell?

Cesium requires little energy because it has greater atomic size, more shielding effect
(due to presence of more electrons) and low ionization energy due to which the hold of
inner nucleus on valence.

Q.3  How is periodicity of properties dependent upon number of protons in an atom?

Ans: Number of protons in an atom represents atomic number of that element which
increases regularly by one form element to element. So the arrangement of elements
according to increasing atomic number shows the periodically in the electronic
configuration of the elements that leads to periodicity in their properties.

Q.4  Why shielding effect of electrons makes cation formation easy?

Ans: The shielding effect of electrons makes the cation formation easy because it reduces the
nuclear pull on the outermost electrons and they are less tightly held by the nucleus and
can easily be lost from the outermost shell.

Q.5 What is the difference between Mendeleev's periodic law and modem periodic
law?

Ans:

Mendeleevs periodic law Modern periodic law
Properties of the elements are periodic | Properties of the elements are periodic
function of their atomic masses. function of their atomic numbers.

Atomic masses is less fundamental | Atomic number is more fundamental
property and it is the basis of | property and it is the basis of modern
mendeleevs periodic law. periodic law.

Q.6  What do you mean by groups and periods in a Periodic Table?

Ans: The horizontal rows of elements in a periodic table are called periods. The vertical
columns in a periods table are called group. There are 18 groups in the long form of the
periodic table. They are studied from top to bottom.

Q.7 Why and how are elements arranged in 4™ period?

Ans: The elements (Na, Mg, Al, Si, P, S, Cl and Ar) are arranged in the 4" period because
they are all having four electronic shells and are arranged by increasing atomic number
from left to right the period.

Q.8  Why the size of atom does not decrease regularly in a period?

Ans: The size of atom does not decrease regularly in a period. This irregularity in the
transition metals is due to the involvement of d orbital. It provides poor shielding effect.

Q.9  Give the trend of ionization energy in a period.

Ans: ionization energy increases from left to right in a period and decreases from top to
bottom in a group.

Reason:

It is because the size of atoms reduces and valence electrons are held strongly by the
electrostatic force of nucleus.
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EXERCISE LONG QUESTION ANSWERS
Explain the contributions of Mendeleev for the arrangement of elements in a
Periodic Table.
See Q. No. 3 (Subjective Part, Long Questions Answers)
Show why in a 'period’ the size of an atom decreases if one moves from left to right.
See Q. No. 11 (Subjective Part, Long Questions Answers)
Describe the trends of electronegativity in a period and in a group.
See Q. No. 15 (Subjective Part, Long Questions Answers)
Discuss the important features of modem Periodic Table.
See Q. No. 7 (Subjective Part, Long Questions Answers)
What do you mean by blocks in a periodic table and why elements were placed in
blocks?
See Q. No. 8 (Subjective Part, Long Questions Answers)
Discuss in detail the periods in Periodic Table?
See Q. No. 9 (Subjective Part, Long Questions Answers)
Why and how elements are arranged in a Periodic Table?
See Q. No. 5 (Subjective Part, Long Questions Answers)
What is ionization energy? Describe its trend in the Periodic Table?
See Q. No. 13 (Subjective Part, Long Questions Answers)
Define electron affinity, why it increases in a period and decreases in a group in
the Periodic Table.
See Q. No. 14 (Subjective Part, Long Questions Answers)
Justify the statement, bigger size atoms have low ionization energy and have more
shielding effect.
Ionization Energy:
The amount of energy required to remove the most loosely bound electron from the
valence shell of an isolated gaseous atom is called ionization energy.”
Shielding Effect:

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

As we move down the group more and more shells lie between the valence shell
and the nucleus of the atom, these additional shells reduce the electrostatic force felt by
the electron present in the outermost shell which results more shielding effect by such
bigger size atoms. Resultantly the valence shell electrons can be released easily.
Therefore bigger size atoms have more shielding effect and low ionization energies.
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EXERCISE SHORT QUESTIONS ANSWERS
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TEST YOUR SELF

TEST YOURSELF 3.1 (HISTORY OF PERIODIC TABLE)

i. What was the contribution of Dobereiner towards classification of elements?

Ans. "A German chemist Dobereiner observed relationship between atomic masses of several
groups of three elements called triads.
Law of triad:
“The central or middle element had atomic mass average of the other two elements.”
Drawback: Only a few elements could be arranged in this way. This classification did not
get wide acceptance.
Example: An example of triads is that of calcium (40) strontium (88) and barium (137).
The atomic mass of strontium is the average of the atomic masses of calcium and barium

Ca = 40
Sr = 88
Ba = 137
M —88.5=88
il. How Newlands arranged the elements?

Ans. In 1864 British chemist Newlands arranged the elements in increasing order of
their atomic masses. He gave law of octaves.
According to this law,

“There was a repetition in chemical properties of every eighth element if they

were arranged in the increasing order of their atomic masses.”

iii. Who introduced the name of Periodic Table?

Ans. A Russian chemist, Mendeleev (1869) introduced the name of periodic table. He
arranged then known elements (63) in increasing order of their atomic masses.

iv. Why the improvement in Mendeleev's periodic table was made?

Ans: The improvement in the Mendeleev periodic table was made due to two reasons.
a. Position of isotopes could not be explained
b. Wrong order of the atomic masses of some elements suggested that atomic mass of
an element could not serve as the basis for arrangement of elements.

It was based upon atomic masses instead of atomic number which is more fundamental
property of elements.

V. State Mendeleev's periodic law.

Ans: Mendeleev’s periodic law is stated as:

“Properties of the elements are periodic function of their atomic mass.”

vi. Why and how elements are arranged in a period?

Ans. Elements are arranged in a period according to their increasing atomic numbers because
it can determine the position of an element more accurately due to the following
reasoning.

i. Atomic number is fixed for each element.
ii. It increases regularly by one from element to element.
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TEST YOURSELF 3.2 MODERN PERIODIC TABLE

How the properties of elements repeat after regular intervals?

Properties of elements repeat after regular intervals because of increasing atomic

number from left to right, the elements with similar electronic configuration repeat after

regular interval in successive periods.

In which pattern modem periodic table was arranged?

Modern periodic table was arranged in increasing order of atomic number of elements.

The arrangement of elements on the basis of their electronic configuration gave a long

form of periodic table. The elements were arranged in vertical columns (groups) and

horizontal rows (periods) in the modern periods table.

How many elements are in first period and what are their names and symbols?

There are two elements in first period of the modern periodic table. These are hydrogen

(H) and helium (He).

How many elements are placed in 4th period?

There are eighteen elements placed in fourth period of modern period table. It starts

from potassium (K) and ends at krypton (Kr).

From which element lanthanide series starts?

Lanthanide series starts from Lanthanum-57. That is why it is called lanthanide series.

From which period actinides series starts?

Actinides series starts from 7" period and element actinium (Ac).

How many elements are in 3rd period, write their names and symbols?

There are eight elements in 3rd period of modern period table. Their names and symbols

are: Sodium (Na), Magnesium (Mg), Aluminum (Al), Silicon (Si), Phosphorus (P),

Sulphur (S), Chlorine(Cl) and Argon (Ar).

How many periods are considered normal periods?

There are two periods considered as normal periods. These periods are second and third.

What do you mean by a group in a periodic table?

“The vertical columns of elements in the periodic table are called groups. The groups

are studied from top to bottom.”

What is the reason of arranging elements in a group?

Elements are arranged in groups because of having similar electronic configuration of

elements in the periodic table. Elements of a group have similar properties due to which

they are called family.

What do you mean by periodic function?

Periodic function:

“A function which repeats its value after regular intervals is called periodic function.”
In modern periodic table periodic function means properties of elements repeat

after regular intervals such that elements with similar properties and similar

configuration are placed in the same groups.

Why the elements are called s or p block elements?

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

electrons in their s or p sub shells respectively.

Examples:

a. Elements of group 1 and 2 have valence electrons in ‘s’ subshell. Therefore, they are

called s- block elements.

b. Elements of group 13 to 18 have valence electrons in ‘p” subshell. Therefore they

called p-block elements.

Write down the names of elements of group 1 with their symbols?

Group 1 consist of seven elements which are given below:

Hydrogen (H), Lithium (Li), Sodium (Na), Potassium (K), Rubidium (Rb), Cesium (Cs)
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and Francium (Fr)
How many members are in group 17, is there any liquid, what is its name?
There are six elements (F, Cl, Br, I, At, Uus) in group 17 of the periodic table. There

one liquid element. Its name is bromine (Br

How can you define atomic radius?

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

Example:

The distance between the nuclei of two carbon atoms in its elemental form is 154
picometer (pm). It means atomic size of carbon atom is 154 pm and its radius is 77 pm.

What are Sl units of atomic radius?
Although SI unit of length is meter but atom is too small to measure its radius in meters.

Therefore, atomic radius is measured in picometer (pm) =10 "“m
Why the size of atoms decreases in a period?
The size of atoms decreases in a period gradually from left to right. Because of increase
of atomic number (one more proton in the nuclei of the atom) the effective nuclear
charge increases gradually. This increase in effective nuclear charge pulls down or
contracts the outermost shell towards the nucleus.
Define ionization energy.
“The ionization energy is the amount of energy required to remove the most loosely
bound electron from the valence shell of an isolated gaseous atom.”
Example:

Na——>Na' +le”

A H=+496 KJ mol !
Its unit is KJ mol
Why the 2nd ionization energy of an elements is higher than first one?
“The energy required to remove an electron from an isolated monopositive gaseous ion
(M ") is called second ionization energy.”
A monopositive gaseous ion has more protons than electrons. The effective nuclear
charge increases and it attracts the remaining electrons more strongly. Thus removal of
24 electron becomes difficult. That is why 2" E is higher than first one.
What is trend of ionization energy in a group?
Ionization energy decreases in a group from top to bottom, as we move down the group
more and more shells lie between the valence shell and the nucleus of the atom. These
additional shells reduce the electrostatic force felt by the electrons present in the
outermost shell. Resultantly the valence shell electrons can be taken away easily.
Why the ionization energy of sodium is less than that of magnesium?
The ionization energy of sodium is less than the magnesium because both sodium and
magnesium belong to same period. When we move from left to right in a period atomic
size decreases and ionization energy increases that is why the ionization energy of
sodium is less than that of magnesium.
Why is it difficult to remove an electron from halogens?
It is difficult to remove an electron from halogens because of following reasons:
a. Smaller atomic size
b. More effective nuclear charge (increase in proton number)
¢. High electron affinity
d. High electronegative values etc.
What is shielding effect?
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“The decrease in attractive force exerted by the nucleus on the valence shall electrons
due to presence of electrons lying between the nucleus and valence shall is called
shielding effect.”

Trends in periodic table: Shielding effect increases from top to bottom in groups and
remains same from left to right in periods of the periodic table.

How does shielding effect decrease the forces of electrostatic attractions between
nucleus and outermost electrons?

The electrons present between the nucleus and the outermost shell of an atom, reduce
the nuclear charge felt by the electrons present in the outermost shell. The attraction of
outer electrons towards nucleus is partially reduced because of inner electrons. As a
result an atom experiences less nuclear charge than that of the actual charge, which is
called effective nuclear charge (Zerr).

Why do the bigger size atoms have more shielding effect?

The bigger size atoms have more shielding effect because in bigger size atoms the
number of inner shells and inner shell electrons increases which increases shielding
effect.

Why is the trend of electron affinity and electronegativity same in a period?

The trend of electron affinity and electro negativity is same in a period because when
move from left to right in a period the size of an atom decreases and the attraction of
nucleus for electrons increases. Therefore electron affinity as well as electro negativity
increase from left to right in a period.

Which element has the highest electronegativity?
Fluorine (F) atom has the highest electronegativity value among all the elements. Its
electronegativity value is 4.00.
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