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CH.2: Periodic Properties of the Elements

tes
Figure below shows the periodic table which divides into categories:

- Representative elements - Nobel gases

- Transition elements (or fransition metals) - Lanthanides

- Actinides

1 Halogens 18
BA

14
4A

13

-

Lanthenides

Actenides
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The Periodic Table: (Mendeleev's arrangement of the elements).

The Periodic Table consists for:
1- GROUPS: vertical columns on the periodic table. elements in the same group
tend to have physical and chemical properties in common.

Types of groups:
1. Representative Elements: (main group elements), (labeled with the
letter A).

1A >>> Alkdlimetals.

2A >>> Alkaline earthmetals.

6A >>> Chalcogens.

7A >>> Halogens.' .

8A >>> Noble gases which have completely filled shells
(exception of He) .

2. Transition ni.gful."'s:: (labled with the letter B): group (18 —7B) plus
. nr grroup 88 contain three short columns in the
""" “center of the table,

2--PERIODS: harizontal rows on .périq'dfc.fdblié(gxigf 7 period).
.. elements in the same period sometimes display similar physical

properties. . -

The elements arrangé in order of increasing atomic number:

Ex: H', He?, Li°, Be*, B%, Coiu

The eiements in table donated by:

44—~ atomic number

N_a _,. atomic symboi

22 99 ~ atomic weight
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The Parts of an atom:

Protons, neutrons, electrons:

Particle: Charge: |Location: Atomic Mass:
Proton Positive Nucleus One
Neutron None .| Nucleus One
: Clouds
Electron Negative Around 1/1836
Nuc_ieus

ns:sf‘s of pr'ofons and neutrons
ons are located.

- nucleus: The center af an a'
- energy levels: reg:ons‘ whe

atomic theory

a. atomic mass # of neufrons(N) and profons(P) inan afom
b. atomic number: = # of F protons or # of electrons in an atom.
c. isotopes: arorrc of fhe same elemenf fhaf have a d:ffereat number of neutrons

Or, by aigebra... |

m If I give you protans, neutrons, and electrons, you can tell me theatomic
number-and atomic mass.
Ex: an atom-with 16 protons, and 17 neufrons has...
- #Atomic number of 16,
- -atomic mass of 33.
- and 16 elecirens.
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The elements in table consist for:

1. Metals: elements locate in left side and the middle of the table .

Ex: Li, Na, Mg, Ca, Sc, Ti,V,Nb .........
2. Nonmetals: elements locate on the upper right side of the table.

Ex: C,N,O,F,Ne,P,S,Cl....
3. Metalloides: elements locate between metals and nonmetals of the table.

Ex: B, Si,Ge As, Sb, Te, At ...

2.7.Ions and Ionic Cor_np_ound;{_:_

Ions:

When electrons are removed from or added to a neutral atom or molecule, a
charged particle called an _i_qq_j_g__.fopmgd;.__

Ions:

» Positively charged cahons s '1-_:. EOe ®iE e, \
most common type is metal cation: Na Cu 13*, Fe?* Fe*.

» Negatively charged: antons .
most common type is nonmeTuI amon Cl 02' N3‘ P3 52‘:

Any_atoms gain or Iose e.le.c’rrons to e,nd up The same number' of electrons as the noble
gas.

i\a 5> lose one electron to give Na' (which has the same number of electrons
same.as-(""Ne) ).
7¢l >>> gain one electron to give CI" (which has the same number of electrons same

218

as (TAr)).

12/4



Ascolal|g Auwtigh g dudal| Olawadeil! dme

0785706008 Analst! . fa o ghasT| (1 ukdy)

Charaes in periodic table:

Group 1A >>>
Group 2A >>>
Group 3A >>>
Group DA >>>
Group 6A >>>
Group 7A >>>

+1
+2
+3
-3
-2
-1
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Tonic and Molecular Compounds:

- Tonic compounds are usually formed between metals and nonmetals.
- Molecular compounds are usually formed between two nonmetals.

.

@: Which of the following compounds are ionic or molecular, compound?

N2O 3»>>
NazO »>>>
CaClz »>>>
SFy >>>

molecular compound..
ionic compound:
ionic compound.
molecular compound.
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Chemical Formulas:

- Empirical formula: tells us which elements are present and the simplest
whole-number ratio of their atoms.

- Molecular formula: shows the exact number of atoms of each element in the
Smallest unit of a substance.

Molecular formula = (Empirical formula)*n where n: infeger #.

Ex:

CH,0  >>> Empirical formula..
CeH120¢ >>> Molecular formula. (n = 6).

The empirical formula for an ionic compound:

The ions in an ionic compound -alﬁqyé'bccur in such a ratio that the total positive
charge equals the fotal negative charge: .- ..

Ex: NaCl, BeBra, AlCIs: = e it
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Questions:

1. Which of the following is the most important factor in determining an
element’s place in the periodic table?

A. Number of protons
B. Number of neutrons
C. Atomic charge

D. Atomic density

2. Oxygen has an atomic number of 8. Which of the following elements would
you expect to be most similar to oxygen in ferms of its chemical properties?

A. Nitrogen (N)
B. Fluorine (F)
C. Sulfur (S)

D. Chlorine (Cl)

3. Potassium (K), atomic.number: 19w1il mos‘r likely react with which of the
following elements? _ ©

A. Sodium (Na), because it is in the same column.
B. Calcium (Ca) , because it is in the same row..
C. Chlorine (C)), because it is a nonmetal: =
D. Argon (Ar), because it is a noble gas.-

4. Group 1 (Tﬂéjlkal’i meTafé_)_; mg.ludasln‘hlum (L:i),".éébdiUm (Na),and potassium
" (K). These eiements have similar chemical properties because they have the
same: '

A. numbers of protens and neutrons.

B. numbers of electrons in the outer energy level.
C. numbers of protons in the nucleus.

D. numbers of neutrons in the nucleus.
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5. Metals and nonmetals generally form ionic bonds with each other. Which of
the following sets of elements will most likely form an ionic bond?

A. Na, F
B.C|,F
C.Na, K
D. He, O

6. Which of the following statements is wrong for structure of an atom?
A. Protons and neutrons are in the center.
B. Electrons are moving around the nucleus.
C. Electrons are negatively charged particle.
D. Neutrons are positively charged particles.
E. Mass of one proton is equal to mass of one neutron.

7. If 12X and Y2 have 'rh;:sama number of electrons, What is the atomic
number of Y? e +

56,
58
.2

n O

mooO ®©®>

.

1
13.

8. What is the formula of compotind which is formed by the element 20Ca and

N A. CaF.
B. CﬂFg.
C. CaF..
D. C(le.
€. CasF.
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9. If atomic mass number of 24X is 51, what is the number of neutrons of X?

A.27.
B. 24.
€. Bl
D. 75.
E. 40.

10. Atomic mass number of X is 80. If its neutron number is greater than its atomic

number by 10. What is its electron number of this ion?

A. 35.
B. 36.
C.33.
D. 30.
E. 45.
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ANSWER SHEET:

Ans:

1o loo [N vl I [le [INg I lr)
S
Q

-
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