1. Atomic Number: the number of protons in the nucleus of an
atom, which is characteristic of a chemical element and determines
its place in the periodic table.
Mass number: the total number of protons and neutrons in a
nucleus.
= Notes:

a. We find the number of neutrons by subtracting the
atomic number from the mass number. N, = A — Z
The atom of hydrogen has one proton, so it is the first
element in the periodic table, aluminum with atomic
number thirteen is the thirteenth element in the
arrangement and so on.

b.

c.  The element symbol is capitalized, and the mass number
is placed at the bottom and the atomic number is placed
above.

3. Neutral Atom: An atom in which the number of protons (positive
charge) of its nucleus is equal to the number of electrons (negative
charge), which cancel each other out.

4. Valence electron: is an outer shell electron that is associated with
an atom, and that can participate in the formation of a chemical
bond if the outer shell is not closed.

v

Electrons travel between orbits when energy is gained or lost in
proportion to the energy of the orbit to which the electron is
traveling. When an electron acquires enough energy to overcome
atomic binding forces, it leaves the atom and becomes a free
electron.
5. The size of an atom: The size of an atom is very small, which
vaties depending on the number of protons and the number of
outer orbits, and is approximately equal to (1071%m) .
a. For reference, the diameter of the Moon 3,475 km. The
size of that coin compated to the Moon is about the same

as the size of a hydrogen atom compated to a coin.
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by subtracting the number of protons from the number of
q =e(Ny = Ne)

Question: Compare between the components of the atom in terms of
composition, charge and mass?

remaining electrons.

(6. Electric charge: the number of electrons extracted from an atom,  sue 7,k ez Byl oo Aejull big ASIYI e 1AL 1 ST e i) a
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String m.o= " _911x 10731kg Al ds=sen | e | g =—q, =—1.602x 10719C [Nl WETECED

° 1840
2u, 1d Quarks my, = 1.67 X 10™%7kg 3lgdt P | qp=Ilq.l = +1.602 x 1071°C [agerion IV
1u, 2d Quarks m, = 1.674 X 10" kg Blgidt n gn=0 Neutron — casisdt

existence of positive protons and negative electrons.

Question: Explain: The electron is responsible for gaining the body
of the charge, not the proton

Question: Explain: The atom is electrically neutral although of Led Al b9 ASI1g Az go iLiga ayjpi,igbjﬁ&.bw 5,01 Jle 113
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a.  Primary particles: are nanoparticles that are indivisible and donot g a55eall 415 pe il 3 abine Slogus (2 ade¥l Slocusd| v
consist of other particles. .

&3 Sl (10 085S

b.  Muon and Tau: Electron-like particles but much larger in mass.

c. Quark: is a type of clementary particle and a fundamental S s ST LS (809 (39 ASINL At Sl 191l 05l
constituent of matter. Quarks combine to form composite  =€lg8I wmws Baleld qwlul (355a9 AIg¥! Eilowucdl oy g9 9o 1215 v
particles called hadrons, the most stable of which are protons and . . . )

olgioll (2 Gl LafSTy coligudl i S ol e
neutrons, the components of atomic nuclei.

d.  Gluon: is an elementary particle that acts as the exchange particle Al Blyill wlisSe g eslisyisadls
(or boson) for the strong force between quarks. It is analogous to ¢y &usall Zu9eall 853U (boson gf) Jolss eeuzS dony Jof puur sa:05le 4
the exchange of photons in the electromagnetic force between two ez 0t Apeblitag ) S50l § Slisisall ol ety SIS
charged particles. They connect the quarks together.

Lae 06151 a5 Q1 B9 Otisdn
e. Quarks cannot exist independently, they are two type of it, up oSl b s o
2 1 pio s Togle SIS Liw Ole g liag Anpdadl $83yi00 uz g3 ¥ SISV
quarks U = (+§e), and down quarks d= (—Ee). imdsle SOISS s olegs ay Fohieazsd SIS
1 2

f.  The total charge of a quark inside a proton is equal to the charge d= (= 3 €) i 2l U = (+ 3 €)

of the proton itself. 4
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Q: Find the total charge of the neutron through the quark charge?

oSl el IS e U559 Al A e did) i 2 s

Q: Find the total charge of the proton through quarks?

|

Question: Complete the following table?

it Element o3y Symbol Gl aualt Z
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