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The atom consists of: Nucleus and Electrons
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1) Nuclous:
It is the central core of the atom where its mass& positive
charges are concentrated.
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I'he nucleus contains:
a) Protons which are positively charged particles.
b) Neutrons which are electrically neutral (uncharged).
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G.R. 1- The mass of atom is concentrated in the nucleus.
'B. the electron has very small mass
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2- The Nucleus is positively charged.
B. it has positive charged protons and neutral uncharged neutron
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2) Electrons::

* They are negatively charged particles, of neglected mass.

* They revolve around the nucleus at very high speed in energy

levels of symbols K, L, M, N, O, P, Q.
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*The electrons revolve around the nucleus in orbits known as energy levels.

Alslaia 330 Al A Ly 2SN L = A gal) i g g 2
The number of —ve electrons = the number of +ve protons
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G.R The atom is electrically neutral in ordinary state
B. The number of —ve electrons = the number of +ve protons
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* Electrons revolve around the nucleus at very high speed they seems as a cloud.
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To express an atom of any element we use two terms

Atomic number: *It is the number of protons in the nucleus.

It is written to the left side below the symbol of the element.
* Atomic no. = no. of protons = no. of electrons.

Mass number: It is the sum of protons & neutrons in the nucleus.

It is written above the symbol.
* Mass no. = no. of protons + no. of neutrons.
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Chemical symbaol
of Lithium

What is meant by 1- The atomic no. of calcium = 20
This means that the no. of protons in nucleus of calcium = 20

2- The mass no. of calcium = 40
This means that the sum no. of protons and neutrons in nucleus of
calcium = 40

Note: no, of protons = atomic no.
No. of electrons = atomic no.
No. of neutrons = Mass no. - Atomic no.

Ex: ' 1
g O  The number of protons = 8
The number of electrons = 8 1
Atomic no. = 8
Mass no. = 16
Number of neutrons = 16 - 8=8 hydrogen-1
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« What happen: 1- The nucleus of hydrogen atom doesn't contain neutrons
Answer The atomic no. = the mass no.
2- The number of proton changes.
Answer The atomic and mass no. changes
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e The no. of neutrons may be = no. of protons as carbon atom
The no. of neutrons may be more than no. of protons as sodium atom
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Complete the following table:

Symbol of
elements

Number of
protons

Mass
number

Atomic
number

Number of
neutrons

Number of
electrons

I

 H

B[4 20

40 20

40-20=20

el Ca
24

IJI fu"lg

L.
s 7

17 Cl
7

35 17 35-17=18 17

11Na

Energy levels
They are imaginary places around the nucleus in which the electrons
move according to their energy.
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The number of energy levels in the largest (heaviest) known atom is 7 levels
represented from the nucleus by letters: K, L, M, N, O, P, Q.
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So the first energy level K has the least energy while, the seventh
energy level () _has the highest energy.
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Each level has a certain number of electrons.

For example:
The 1* level K:

1s saturated by 2 electrons,

The 2™ level L: s saturated by 8 electrons.
The3™ level M: is saturated by 18 electrons.
The 4" level N:  is saturated by 32 electrons.

Any further level is saturated by 32 electrons.
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To calculate the number of electrons in the energy levels:
The number of electrons which saturate the energy level can be
calculated from the relation (rule): 2n? (wherenlsthe sumber of encrgy lovel)
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The no. of electrons which saturates the level K = lez = 2x (1)1 = 2 electrons.
The no. of electrons which saturates the level L = 2[!2 =2x(2)'=8 electrons
The no. of electrons which saturates the level M = 2n” = 2x (3)°=18 electrons

The no. of electrons which saturates the level N = 2n” = 2x (4)* =32 electrons

(.R This equation is not applied for the levels higher than the fourth level
Because the atom is not stable.
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Quantum;: It is the amount of energy gained or lost by the electron
when it transfers from one energy level to another.
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What happen
|- An electron gains a quantum of energy ?
It moves to higher energy level
2- An electron loses a quantum of energy ?
it returns to its ground state ( It moves to lower energy level)
3- The nucleus doesn't contain neutrons ?
Atomic number = mass number
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The excited atom: the atom gains a quantum of energy. 15731 —
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Electr?mc configuration ( distribution )
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The most outer energy level is saturated with 8 electrons whatever the
level is (Except the level K is saturated with 2 electrons only).
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Electrons is distributed in K then L ...........
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The element Electronic Mass Atomic No. of neutrons
confi gumtinn number number
o 2-8-3 27 13 27-13=14
13 Al
- 2.8 20 10 10
Ne
10
: 2-1 7 3 4
s Li
- 2-8-6 32 16 16
165
N 2-4 12 6 6
F

<The electronic configuration& chemical acﬂvny
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The atom:

It is the smallest individual unit of matter which can share in chemical reaction

s If the no. of electrons in outer energy level is 8 the atom is noble-inert gas

( outer level is completely filled with electrons)
Helium inert gas has 2 electrons in outer level ( completely filled )

e If the no. of electrons in outer energy level is less than 8 the atom is active

S0, they react with another atom to reach stable state (inert gas)
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Give reasons:
Neon atom (;, Ne) & Argon (;3Ar) do not enter a chemical reaction
Or Neon and Argon are called inert gases.

B. their outer energy levels are completely filled with electrons

Sodium Na& Magnesium Mg atoms enter chemical reactions.
To reach stable state (B. outer level not filled with electrons)
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Active elements — gases &<

Inactive elements — gases J+la

Outer level has less than 8 electrons
Share in chemical reactions
Their molecules formed of 2 atoms

QOuter level has 8 electrons
Don't share in chemical reactions
Their molecules formed of one atom

P.O.C Proton Neutron Electron
Position In the nucleus In the nucleus | Around the nucleus
Charge +ve Neutral -ve

Mass Very large Very large Very small
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