CLASS XI ACADEMIC PROGRAM 2020

CHEMISTRY

LECTURE : C-03

CHAPTER 2 : QUALITATIVE CHEMISTRY
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Atom & it’s fundamental particles
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Permanent fundamental particle

Particle Symbol Charge (Coulomb) | Relative charge
(i) Electron//, e — —1.6 x 1071° -1
(ii) Proton // D 1.673x 10724 | _— +1.6 x 10719 +1
(iii) Neutron / n 1.675 x 10~2% — 0 0

d}? }ﬁv@ TN
y \,
'y

b n
E

W
% SR —
B

Chemistry (15t Paper)
ctesee s st cora Chapter 2 : Qualitative chemistry




F{\J.’f}fh\
Ta )

&) Temporary fundamental patticle: )
N\ \/a’I7t “ ‘*P FNe
M (i) M (iii) Neutrino
Iv) Anti- ositron (vi) Meson

@Composite particle: —» Y\Oé"*‘m‘w*&/ %, j:f_ﬁ\ab\%
/) Deuteron partlcle 1) Alpha partlcle b Q%
50:‘\ (‘( ZI_K
N ,\
UJEEw Chapter 2 Qualtative chemiotr




Atomic number and atomic mass
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The relationship between the number of electrons, protons and neutrons
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{ Poll Question -01 }

{Which one of the following pair is isobar to each other?}
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Atomic mass and relative atomic mass

Mass of 1 atom

According to the carbon scale, relative atomic mass of element = T
Mass of one atom of C—12%x-—
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Mathematical problems

3 If one atom of Ca’s mass is 6.65 X 1074° kg, then calculate the relative

atomic mass.




The relative percentage of the isotope and the atomic mass of the element

The relative abundances of three isotopes of an element are a%, b% and c% and
each of their atomic masses are M;a. m. u., M,a. m. u. and M;a. m. u.

. aM,+bM,+cM
respectively, so average mass of one atom of that element = —2 1002 = a.m.u
and 1t relative atomic mass would be the same.
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Mathematical problems

O There are two isotopes of Copper existing in nature. They are - $3Cu & $3Cu

If the average relative atomic mass of Copper is 63.5, then calculate the percentage of those

isotopes available in nature. /\\]

_%,\/\/\/ ) @/ﬁ% =

2°) g




Quantum numbers and their significance ,
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Or an electron in an atom- X

(1) the location of the atom’s energy level in which it ¢xists

(i1) the nature of the energy level (meaning its shape and size)

(i11) the orientation of the orbital of the electron due to the effect of a magnetic field

(iv) the direction of rotation about its own axis are expressed by some numbers which are
called quantum numbers

According to quantum mechanics, 4 quantum numbers are used for fully expressing the

positon of an electron inside an atom. The names of the quantum numbers are:
i ncipal quantum number, n

utbal or subsidiary quantum number, |
(i etic quantum number, m
1\,Y'Spin guantum number, s.
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shape of the orbital o
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» The shape of the s orbital is spherical. « 1=0. m=0

e —

» The shape of the p orbital is like that of a dumbell. They are three in number and their size,
shape and energy is the same. They have different directions.
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The geometric shape of d orbital is complex. They are 5 in number they are respectively
dyy, dyz, dzx, dyz_y2 and . They have the same energy but each has a different shape.
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Different orbital and electron holding capacity

Determination of maximum number of electrons in different sub energy level using Pauli’s
exclusion principle
Sub energy n [ m S Maximum e~
level number
 \.
1s 1 0 —>( a \ 2
i —
2
2p 2 1 __-7—1,0,+1 1 1 1 6
T, 5,5
2° 72 72
3d 3 2— —2,-1,0,+1,+2 1 1 1 1 1 10
‘ —_— i_)i_)i_)i_;i_
272 72 72 72
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Atomic electron configuration and various principles

 Aufbau principle:
“The electrons 1n atom will at first fill up the orbitals with lower energy and

gradually fill orbitals with higher energy.”
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The order of e~ configuration in different energy levels -

n=1 1s _ Entry of electrons
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{ Poll Question -02 }

[ In which of the following will the electron enter first? }

a )
(a) 4f (b) 5d
(c) 6p (d) 7s
o )
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J Hund’s rule:

"The electrons will distribute themselves in different degenerate orbitals in such a way
that maximum number of electrons remain in unpaired state. The spin of the unpaired
electrons will be in the same direction."

Hund’s rule tells more that, any half-filled or complete filled orbitals, are more stable

than incomplete electronic configuration.
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Pauli’s exclusion principle:

The four quantum numbers of two electrons in same atom can never be same. If 3
guantum numbers of two electrons are same then the fourth qguantum number must be
different. Such as-in an atom with two electrons -

For 1stelectron, n=1,1=0, m=0,s = _|_%
For 2™delectron, n=1,1=0 m=0,s = _%

That means for 2 electrons of same atom the size (n), shape (I) and angular position (m)
of orbital can be same if the directions of their rotation in their own axes are opposite to
each other. So the main idea of Pauli’s exclusion principle is - “There may be highest
two electrons in an atomic orbital If their rotation or spins are in opposite directions.”
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{ Poll Question -03 }

{Configuration with which quantum number (n, I, m, s) is not possible?}

/(a) (4,2,-3,+1/2) :
(b) B, 2, 1,+1/2)
(¢)(2,1,0,-1/2)
d) (1, 0,0, +1/2
oK )
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Exceptions
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The radioactivity of the element and the radioactive isotope

The spontaneous change in a nucleus by radiating different types of rays is known as radioactivity.

Radioactivity is a spontaneous process. If the difference between the number of neutrons and protons
IS more than 3 then the instability increases. So the nucleus changes and gives rise to radioactivity.

= Comparison of alpha (a), beta (B) and gamma (y) rays:

Ray or particle

Relative charge

Relative mass

Nature of ray or particle

Permittivity(relative)

o-ray +2 4 units Bipositive charge (He?*) 1
B-ray 1 0 Unit negative (e") 1,000
y-ray 0 0 Electromagnetic wave 10,000
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e Emission of y-ray does not change the nucleus. This Is because y-ray Is an

electromagnetic ray. y-ray has no charge or mass.

e Every radioactive emission contains y rays. o and 3 rays cannot be emitted together.
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Nuclear reaction

¢ Nuclear fusion:
When two small nuclei join together (fuses) and reforms as a single and relatively
heavier nucleus, the reaction is called nuclear fusion reaction. It is also called
thermonuclear reaction, as the reaction is carried out at 108K temperature with
numerous tiny nuclei. A huge @mount of energy is also released in this reaction.

o

?H+ 1H —+ 3He+ +huge amount of energy
o

?H + 3H — 5+ #He + §n + huge amount of energy

The source of energy for sun and other stars is nuclear fusion reactions. Nuclear fusion
IS also carried out in a hydrogen bomb.
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¢ Nuclear fission:
It is the nuclear reaction that occurs when very heavy nucleus of elements, like 233U and
232Pu, are hit by high velocity neutrons producing two different nuclei of having nearly
the similar mass. This also produces huge amount of energy. For example -

235U+ 3n > 1%lBa + 322Kr + 3}n +huge amount of heat energy
Uranlum Barlum Krypton

235U + in - %2Ba+ 32Kr + 23n + huge amount of heat energy
The energy produced in these nuclear reactions is many times greater than that in
chemical reactions. Atom bombs and nuclear reactors produces huge amount of energy
as a result of fission reactions in them.
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[ Poll Question -03 }

[What is X in the nuclear reaction given below? 13N + a —» 120 + X}

/(a) proton h
(b) B-particle
(C) y-ray
. (d) Neutron )
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Mass defect and Nuclear Binding Energy

If the total mass of protons, neutrons and electrons of an atom are determined
separately, it can be seen that it is slightly higher than the actual mass of that atom,
e.g. sHe has 2 p and 2 n. The relative masses of p and n are 1.0074amu and
1.0086amu respectively. So the total mass of the atom should be m = 2m, +
2m, = (2 X 1.0074 + 2 x 1.0086) = 4.032amu. But the actual mass of the He
atom Is 4.003amu. This extra mass iIs known as mass defect. So mass defect of the
He atom, Am = (4.032 — 4.003)amu = 0.029amu; [The mass of e~ is taken to
be negligible.]
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