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Learning Outcomes : By the end of this unit, the student should be able to:

1 Conclude that the atom Is the bullding unit of any matter,

7. Appreciate the role of the sclentist Ernest Rutherford In the
discovering of the nucleus.

3 Understand that the atom conslsts of subatomic particles called
protons, neutrons and electrons, which differ in charge, mass
and location within the atom,

1, Hewognize that the electrons orbit In different energy lovels with
different shapes, and each level can carry a definite number of
elections, and any extra electron occuples the next higher energy level.

', Determing the relationship between the number of subatomlc
particles that form the atorn.

7, Recognize some practical applications and uses of the atom In
daily life and Its benefits.

/ Outline a brief introduction 1o the chemiet Mendeleev.

# Realize that the periodic table reflects the atomic structure and
properties of the atoms, and that some elements’ atoms contain
the same number of protons but different numbers of neutrons,
known as isotopes.

‘7. Relate the number of electrons In the outer energy level of
an elernent's atom to its position in the periodic table.

10. Gather Informatlon to relate the atomnlc structure and the propertios
of mattor In tho perlodio table,

11. Concludo the relationship botwoen an eloment's location In
tho porlodic table and Ite chemical activity.

12. Analyzo and oxplain data regarding the composition of different substances,

13. Analyze and explaln data to domonstrate that pure substances
conslet of ono typoe of atoms or molecules, and each substance Is
characterized by lte physical and chemical properties, which can be
used to Identify It.

14, Roallze that molecules are made up ol different atoms bonded
together In different ways, with the number of atoms In molecules
ranging from two to thousands.

15. Describe that the materlals differ from each other due 1o differences
In the types of atorns that compose them and the way they are
bonded together,

16. Explain a model of water molecule as an example of the bonding of the
atoms In the ecosystermn (combined with ecology).

17. Connect the atomic structure of carbon to its unicue properties In
forming simple organic materlals like methane.
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Lesson ONE |
l

"

Structure o

The Atom "

@ Lesson Terminology: @ Lesson Objectives :
By the end of the lesson, the student should be able to:

- Matter
- Molecule 1. Conclude that the atom is the building unit of all matter.
- Atom 2. Find out the role of the scientist Ernest Rutherford in discover
- Proton the atomic structure.
- Neutron 3. Identify subatomic components of the atom.
‘ - Electron 4. Recognize the charges and masses of atomic components.
3= Sicleus : _ 5. Determine the locations of subatomic components within thea
c 5 sudatomicipatticies 6. Recognize that electrons orbit in different shapes at different ener
Sy - Energy level : s
Ate b 7. Explain the chemical symbols of some elements.
- Atomic number
2 8. Conclude the number of electrons that occupy energy levels.
- Mass number ) SR
9. Determine the relation between the number of subatomic portt
- Nucleones
I form the atom.
- Isotopes A
10. Identify isotopes.
gﬁ Included Skills, Values and Issues
e K Lesson Preparation :
* Skills : Conclusion - Prediction - b —
— Analysis, These are three atomic nuclei. This lesson explores the ideos
g * Values : Appreciation of the help you answer these questions :
Scler!tlsts - Collapration. » What are the components that form @
+ Issue : Sustainable development
the nucleus of an atom ?
e + Why is the nucleus positively charged, @ @
@ Cross-cutting concepts : while the atom Is electrically neutral ? W
* Measurement and Proportions. + Which two nuclei are isotopes ?
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« Every non-living thing around us, anywhere on Earth,

is matter
\ Matter -
~ Anything that has mass and volume and occupies
_ space.
A Takecare:

: Some may think gases are not matter because they are invisible.
. In fact, matter exists in three different states,

which are : Solid state. liquid state and gaseous state.

Building Units

Just as a house is formed of several floors,

each floor consists of several apartments,
each apartment consists of walls, and each
wall is formed of bricks so each brick considers
a building unit of the house.

Similarly, the atom is the building and structure

; Walls are made of bricks
unit of matter. for protection and division

The!Atom!is'the!Building unit of!Matter.

The Sphinx statue

ormed
of

is fi each molecule
3 is formed of

N —

W Calcium carbonate  Calcium carbonate
iy .
[ Mestone substance molecules U
N . —4-2g : ,’
= ghay - Wiy “\v
-3 R g N -
-::;.E‘?ﬂx? B
: PN 1 The Atom

Is the building and structure

». The building unit of the sphinx statue is the atom. unit of any matter.

(e esle ] (cﬁ)owr#mwl—l_g
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Structure of the Atom

Attempts to discover the atomic structure have been numerous throughout the ages,
F as detailed below:

. InAncient Times : The Greek philosophers believed that the
matter was formed of small, indivisible parts called atoms.

« In the Early 19t" Century : The scientist Dalton proposed the first

. In1909 : The scientist Rutherford proposed the first model of
the atom based on experimental basis.

+ Heis aNew Zealand physicist, bornin 1871,
The scientist |  he won the Nobel Prize in Chemistry in 1908,
Ernest | anddiedin 1937. New Zealand honored him
Rutherford | by featuring hisimage onits largest currency note for
' his contributions to discovering the atomic structure

Scientists have discovered the following :

r‘ 1. The Atom —— 2. The Nucleus
Despite its tiny size, Occupies a tiny space in
the structure of the atom the atom and contains two
is complex, where it types of particles: protons
consists of a central and neutrons.
nucleus which is The nucleus is very very
surrounded by electrons. small compared to size of

the atom.

If we imagine the atom as
the size of a baseball field,
the nucleus would be the
size of a pinhead in the
center of the field.

—— 3. The Electrons
Are extremely small
particles that revolve
around the nucleus at
very high speeds in
certain energy levels.

10 | Unit ] : The Matter
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Properties of Atomic Components! (ThelSubatomic Particles)

Protons, neutrons and electrons are subatomic particles, the following table
illustrates their properties :

. Relative
Particle Symbol Electrical Charge Mass
Proton p +1 Tu
Neutron n 0 Tu
n: 1
| Electron e -1 1836 u

(TR The relative electrical charge of atomic components : —————

Proton p Neutron n Electron e

Positively charged Neutrally charged Negatively charged
particle (+) particle (¥) particle (&)

» Proton charge is equal to the electron charge in the magnitude but opposite in the type.

G'R'? The nucleus of the atom is positively charged.
Because it contains positively charged protons and neutrally charged neutrons.

i Mass of Atomic Components : w

b The mass of subatomic particles is measured in atomic masses unit (u).

b Proton mass (=) Neutron mass.

» The mass of electrons is very tiny compared to the mass of protons and neutrons,
so the electrons mass is usually neglicted in the calculations of the atomic mass.

G.R.? The mass of the atom is concentrated in the nucleus.

Because the mass of electrons is negligible compared to the mass of both protons
and neutrons that are found inside the atom nucleus.

Lesson 11 Structure of the atom | 11
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Chemical Symbols of Elements

Scientists agreed to represent elements with symbols to simplify their representation,
especially in chemical equations.

m Rules for Selecting and Writing Element Symbols :
|

@ The element symbol represents a single atom of it.

© Elements whose names in English are the same
‘ as their Latin names may be symbolized by :

+ The first letter of the name, Element name in the language of

written Capital (upper-case). | :
Element : oy

+— English — Latin

One Capital Letter symbol r_ ng r
A CIRRENTE; a : C Carbon Carbo
© Fluorine F ‘/ X s

; symbol ]

N Nitrogen | Nitrogenium

______________________________________________________________________________________________________________

« Two letters , from the name :
- The first is Capital (upper-case).
- The second is Small (lower-case).

Cl Chlorine

Capital Letter Cr Chromium| Chromium

‘Cav CAx — J

Small Letter
| !

£\ Takecare:

. Calcium
. symbol

Element name in the language of
| l

@ Elements whose English names

| are not the same 'aS their Lat'ln Eslerr:tgglt — English—~— Latin/’—
' names are symbolized according Y
' to the letters of their Latin names, Na Sodium | Natrium
following the same previous rules. i
K Potassium| Kalium
Cu Copper Cuprum
Fe Iron Ferrum

_1_2J Unit 7+ The Matter
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Examples of Sumbols of Some Famous Elements

Element Symbol Element Symbol Element Symbol
Hydrogen /H Potassium K Iodine -
S ' — :
7 & B N
Helium He Magnesium Mg Carbon ‘\C
g 3
Mercury /Hg Lithium Li Calcium \Ca\
P4
Oxygen e Zinc Zn Chlorine \Cl\
Fluorine F Nitrogen N Copper \‘Cu\
Iron Fe Neon Ne Chromium (Cr)
Phosphorus P Sodium Na Argon (Ar)
Lead Pb Boron B Aluminum ( Al
Sulphur S Beryllium Be Gold (/AU/‘
Silicon Si } Bromine Br Silver /Ag)

Lesson 1: Structure of the atom
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G Life Application

-1 The Fertilizers
Chemlcal compounds that are used to improve the agrlcultural
- production.

The most important types of fertilizers is : NPK Fertilizer
Composed of three compounds containing the elements :
Nitrogen (N), Phosphorus (P) and Potassium (K). Fertilizer NPK

N@w P K%

Nitrogen element Potassium element
i

Mo

_ : | : is essential
, is essential \ is essential for healthy plant
\ for the greening of '\ for strengthening growth

plant leaves A plant roots

- Excessive use of fertilizers is harmful to the plants, the soil, human health,
' animals health and the environment in general.

‘Question D Answer_

@) Which of these substances contains the three essential elements for plant growth ?
@ H,PO, (® KNO, (© NH,K,PO, @ NH,NO,

A - Nitrogen (N), phosphorus (P) and potassium (K) are essential for plant growth.

". The correct choice is : (©)

14 | unit 1 : The Matter
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Test ?D Your Understanding 1

Choose the correct answer :

(1) The building and structure unit of any matteris ..........

(@) the brick. (® the molecule. (¢ the atom. @ the cell.
(2) The scientist who proposed the first scientific theory about the atomis ...........

@ Rutherford. (b Dalton. (© Thomson. (d) Mendeleev.
(3) The subatomic particles that compose the nucleus of a neon atom are ...........

(@) protons and electrons. (& neutrons and electrons.

(©) protons and neutrons. (@ protons, neutrons and electrons.

(4) Which of the following represents the properties of a proton?

Choices Mass Relative charge \
@ 10800 5 it
® 10800 4 =
© 1u -1

L @ i + )

(5) Which of the following represents one of the elements and its correct symbol ?
(@ Sodium S ® Iron Fe (© Neon N @ Chlorine Ch

(6) From the opposite tabk’a ; s L[ The Ee——
The three elements which are e compoun formula
.essentlal for plant growth are found () FeSO,
in the two compounds ..............

@ (1), (2). ® (1), (4). (2) (NH,);PO,
©(2), @) @(3), (4)- (3) KNO,
(4) NaCl

Lesson 1: Structure of the atom 1 E
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Energy Levels

« Electrons revolve - each according to its
energy - around the nucleus in 7 main

energy levels, the number of each of Energy level number(n) | 1 | 2 | 3 | 4
them is referred to by the symbol (n). V‘E‘ngg)‘/ level symbol & [ L [

The opposite table shows the symbols
for the first four energy levels.

» Each main energy level consists of a number of energy sublevels,
in which the electrons revolve in different shapes.

« Each of the first four energy levels can be saturated with a definite number of electrons,
determined by the mathematical relation (2n?), where (n) represents the number of
the main energy level.

(m Number of Number of electrons which

level energy level (n) saturate the energy level
K| axps=2xa=ae

o, e 2x(2?=2x4=8e

oM O 2 (3 =2x9= 160"

L N 2 2x(4=2x16= 329_J The number of electrons

N required to saturate the first
four energy levels

-

(1) The energy of an electron increases as the energy = 1 2::
level that revolved in moves farther from the nucleus, 3
as the electron's energy equals the energy of the level fl’ g n=2
it revolves in. o3
(2) The energy difference between each level and éﬂé
the next one decreases as the distance from o
the nucleus increases. For example, the energy =
difference between level L (n = 2) and level M (n = 3) is n=lp————
less than The energy of some levels
that between level K (n = 1) and level L (n = 2). around the nucleus in which

the electrons revolve

Question 7 Answer
d) Which is greater: The difference in energy between the levels L and M or that

| between the levels M and N ?

d\ 2 .- The energy difference between each level and the next one decreases as
the distance from the nucleus increases.

.. Therefore, the energy difference between the levels L and M is greater than that
between the levels M and N

16J Unit T : The Matter
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Rules for Electron configuration in Energy Levels :

Q The first energy level is filled with electrons first, followed
by the higher energy levels successively according to
the number of the electrons in each element's atom.

@ The last (outermost) energy level in any atom does not
contain more than 8 electrons, whatever its number is,
except the first energy level (K) cannot contain

more than 2 electrons only.

And this is the explanation

of the electron configuration in the different energy Levels :

The level (K) is
filled with one or ‘
two electrons

After flllng the first level (K) with 2 electrons the next step is to fill the second energy
level (L) with electrons

The level (L) is il s S Ve
Q O © © @
electron and 24 25 26 247
up to 8 electrons

\ l
After The level (L) is filled with up to 8 electrons. the next step is to fill the third energy
level (M) with electrons

&

T M
Filling the level

(M) with one
electron and up to -
8 electrons, based ‘ Q ‘ (L@
on the number of = -
electrons 281|282 |283|284| 285286287288

in the atom of
L each element

(v el ] (o) SW s palaoll lﬂ_
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@ Application Etectron configuration in potassium atom (K)

19 electrons revolve around the nucleus of
a potassium atom, distributed as follows:

Step . 1)
P = 6\6p(7/

The first level (K) is filled with 2 electrons, @
the remaining is p
19-2=17¢"

Step @\‘
The second level (L) is filled with 8 electrons,
the remaining is
17-8=9¢e"

Steps é’\ . @

Although the third level (M) can hold 18 electrons, the last
energy level in any atom cannot hold more than 8 electrons.
Thus, 8 electrons are distributed in the third level,

' and the remaining electron in the fourth level.

A._ Takecare:

The electron configuration of a magnesium atom (Mg), which
has 12 electrons revolving around its atom nucleus is :

& B @

more than 8 electrons ! and then the higher
i energy level (M) is filled

Correct Wrong 5 Wrong
As the outermost Because the lower energy
energy levelofany | level (L) must be filled
atom cannothold | first with 8 electrons,

18 | Unit ] : The Matter

(%] CamScanner



The Relationship/Between theiNumbetsiof Subatomic/Particles

The following table shows the numbers of subatomic particles in the atoms of several
elements:

§Hydrogen§ Helium | Lithium |Beryllium| Boron . Carbon
Ele i 3 ! o ! 3
MentEs 1 H MR e A M Be W B i C
‘L Number of protonsp | 1 2 18 - 85 e
' Number of neutrons n | 0 2 4 5 (ST 6
' Number of electrons e | 1 2 3 4 5 6
Total number of n +p 1 . il 9 | 1 12
: : : : : : ¥
r Observations from the previous table :
(1) The number of positive protons p (=) The number of negative electrons e~
"In any element's atom" e
Therefore, the atom is electrically neutral. ': 1H
‘zHe
@ The number of protons is called the atomic number and is symbolized by the symbol Z * L
i
-+ The atomic number Z s R 3B ~
! ) IS written at the e
!s the number of thg positive protons found lower laftiside of 4ES
_eEetielibger i oo o] iejslementsybol s
&)
(3) Neutrons number @ Protons number (4)Neutrons number @ Protons number
inside the nuclei of the atoms of some inside the nuclei of the atoms of some
elements such as He, C atoms elements such as B, Be and Li atoms
1y ]
QQ The sum of number of protons and neutrons inside the nucleus of any elementatom
is called the number of the nucleons or the mass number, symbolized by fHe]
the symbol A Y
,--<The mass NUMDber A - | t """ tth — :‘9
i The sum of number of the protons and the neutrons WD aling l BO
: . 7 upper left side of the 11
! found inside the nucleus in the element atom. element symbol | B
""""""""""""""""""""""""""""""" ch
| S

Lesson 1: Structure of the atom | 19
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6) The difference between the mass number A and the atomic number Z
equals the number of neutrons.
* Number of neutrons (=) Mass number A (=) Atomic number Z

* In general, the element symbol is represented as follows :

Mass number (A)

" —
Number of protons © Number of neutrons ZA\ \',""‘3/'{“‘*7

Atomic number (2)

Number of protons © Number of electrons i/ i ’

@ Evaluate Your Understanding

Element
symbol

-

J The nucleus of a chlorine atom contains
| 17 protons and 18 neutrons.

Write the symbol of the chlorine atom

| in the opposite box,

J including the numbers Z , A

What is the meaning of ?

» The atomic number of chlorine equals 17 |» The mass number of chlorine equals !

(It means that |

The number of the positive protons inside The sum of number of the protons anc

the nucleus of the chlorine atom equals 17 neutrons (the nucleons) inside the
nucleus of the chlorine atom equals 3

GR.?

(1) The atom is electrically neutral in (2) The mass number is usually
its normal state. greater than the atomic number.
Because the number of the negative Because the mass number equals
electrons revolving around the the sum of number of protons and
atom’s nucleus equals the number neutrons found inside the atom's
of the positive protons found inside nucleus. while the atomic number
the atom's nucleus. equals the number of the protons ofl!

2,0_J Unit ] : The Matter
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HowitolDeterminejthe/AtomiciNumberiofianiElementibyKnowing|ItsiElectroniconfiguration

The atomic number of an element @ The total number of electrons revolving in its atom's energy levels.

{D Application
Calculation of the atomic number of an element's electrons revolve in 3 energy

levels, and its outermost energy level contains 3 electrons.
-+ The electrons of this element atom revolves in 3 energy levels.

~. The first energy level is filled with 2e™,
the second energy level is filled with 8e~

-- The outermost energy level contains 3 electrons.
. The atomic number of the element equals =2+ 8 +3 =13

Question ? Answer,

«/(;12 A certain element's atom contains 39 nucleons, and its electrons revolve in 4 energy
W levels, the outermost energy level contains one electron,
Calculate :

(1) The atomic number.

(2) The number of the neutrons in the atom's nucleus.

/f\\/ (1) The atomic number of the element =
The sum of number of electrons revolving in its atom's

energy levels
=2+8+8+1=19

(2) The number of neutrons = Number of nucleons — Atomic number
= 39 — 19 = 20 neutrons.

@Evaluate Your Understanding

Complete the following table :

Element Mass Atomic __Number of _Number of Number of neutrons
symbol number number protons — electrons (Mass number () Atomic number)

1260 """"""""" 6 7 A ...........................
2131Na ..................... : .............. ‘ 11 12 v vsvesens 1oy R TS

42%Ca ............ £ 0 R R e S| L e e

\

Lesson 1: Structure of the atom l 21
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The scientists noticed that atoms of
the same element could have different / —  Mass i’“mbe' ' )
forms that have the same atomic 05 14

13
H 1
number due to having the same 6C Carbon 12 6C Carbon 13 AY

number of protons in their nuclei but Q 1 f

differ in mass number due to the AlomlicnumbSy
difference of the number of neutrons

in each of their nuclei. These different

forms are described as isotopes.

-1 |sotopes 1
Are different forms of the same element's atoms that have the same atomic nu

but differ in mass number.

@ Application m Isotopes of Hydrogen

Hydrogen element, the simplest element in nature, has three isotopes,
as shown in the following table :

Isotope symbol 'H 24 °H
Isotope name Protium Deuterium Tritium
Electron e- Electron e Electr

Components of

Proton p

isotope atom
b
Atomic number (2) 1 1 1
Mass number (A) -
(Nucleons number) 1 2 3
 Protons number (p) 1 ) 1 *-‘1“ ki
| Neutrons number (n)/ e 1._ 1=0~ e 2-1=1 3j1~:2/ |

wihe. T D T B

22 | unit 1 : The Matter
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Observations from the previous table :

: What is the res ?
« The atomic number of protium atom equals ult of 7
its mass number. Protium nucleus does not

contain neutrons.
The atomic number of protium
atom equals its mass number.

 The number of neutrons :
- Equals the number of protons in
the nucleus of deuterium atom.

- |s twice the number of protons in

the nucleus of tritium atom.

@ Application m Isotopes of Magnesium Mg

Magnesium Mg has 3 isotopes :

« Magnesium —24 | It's symbol Mg

;j) Magnesium

atoms
\\)JdJ

’ . 26 Magne;ium tape 4
+ Magnesium —-26 , It's symbol 4°Mg é @ 3

How many nucleons are found in 24 25 26

« Magnesium - 25, It's symbol Mg

Magnesium
isotopes

the nucleus of each magnesium atom isotope?

Question ? Answer.

|
id/ The following table shows the number of protons and neutrons in the nuclei of
some elements :

Element atom (1) (2) (3) (4) (5)
‘ Number of protons p 20 16 16 T 8 ,
LNumber of neutrons n 20 20 18 8 9 J
Which two atoms are isotopes of the same element ?
(1), (2). ® (2), (5).
©(2), (3). @ (4), ().

‘A) -+ The isotopes of the same element have the same atomic number
(number of protons).

. The correct choice is : (©

Lesson 1: Structure of the atom | 23
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Test 0? Your, Understanding; (2

Choose the correct answer :
(1) Which of the following represents the electron configuration of sodium atom ,Na 7

© ©
@ ® ©

(2) What is the chemical symbol of iron, knowing that its nucleus contains 26 protons
and 30 neutrons ?
56
g% Fe @ 30 FE
56
Se e @%FE

(3) Which two atoms are isotopes of the same element ?

€
'/3;)‘\,
L

€5

o

@(2), (4).

(4) Which of the following represents the symbol of an isotope of element 5% X ?
@%X ®2X
24 X @3 X
(5) An element atom its electrons are distributed in three energy levels,
the outermost energy level contains 3 electrons, and it's nucleus contains

14 neutrons.
What are the values of (Z) , (A) of this element ?

@ (2)=14,(A)=27 ® (Z) =13, (A)
©(2)=18,(A)=14 @(@2)=3 ,(A)

27
17

1l

24 | unit T : The Matter
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Questions 9
)

@ Choose the correct answer for questions (1) : (8).

%1 | Lesson 1

(1) What is the subatomic component that has the smallest mass ?

(@) Proton. (b Neutron. (©) Electron. @ Nucleon.
(2) Which of the following subatomic components has a mass of 1 u ?

(@ Proton only. (b) Electron only.

(©) Each of neutron and electron. (@ Each of neutron and proton.

(3) The opposite figure shows the structure of the atom (x).
What is the symbol that represents this atom ?

@' x ® "5x
6 7
©3X @ g X

(4) Which of the following atoms has number of neutrons equals twice the number of

protons in it's nucleus ?
@'H ® 3H © %He @ "He

(5) The nucleus of potassium atom contains 19 protons, then the electron with
the highest energy in this atom is found in the ..............

(2 first energy level. (b second energy level.
(©) third energy level. (@ fourth energy level.
(6) What is the number that is the same in all the atoms of the same element ?
(@) Mass number. (® Number of electrons.
(©) Number of neutrons. (@ Number of nucleons.

(7) Which of the following choices indicates that the atom of
the element is neutral ?

Choices Element Atom components
@ Silicon 14 protons, 14 neutrons
® Sodium 11 protons, 23 neutrons
© Chromium 24 protons, 24 electrons
@ Iron 26 protons, 30 electrons )

(£ plg) ] (g W sl palzpl L2
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(8) The electrons of an atom of an element are distributed in 3 energy levels, ﬂ ch
and the outermost energy level contains 3 electrons, while its nucleus contains /,/ Fi
14 neutrons, its mass numberis ............ )
@3 L 13 (©14 d 27
© Element (X) has a nucleus that contains 20 neutral particles and 39 nucleons: (2)

(1) What is the number of negatively charged particles in this atom ?
(2) Write the symbol of this element, including the numbers of Z and A

@ In one of the isotopes of oxygen, Oxygen-17
Why is it not possible to determine the number of neutrons in the nucleus of this (3)
isotope based only on the number 17 ?

@ The opposite figure represents a model of the atom. B | 4)
What do the bees and the beehive represent in this model ? & 9
(a2
D
@g, -

(Second | [QUEStions BaNKof

EE Write the scientific term of each of the following statements :

OELEMOASSER

— From building units torchémri{:;l;ymbols of elementi) (5)

(1) Anything that has mass and volume, and occupies space.
(2) The building and structure unit of any matter.

(3) The first scientific theory about the atom. (6)
(4) The first model of the atom based on experimental basis. |

(5) A New Zealand physicist who won the Nobel Prize in Chemistry in 1908

(6) Positively charged particles found inside the nucleus of the atom.

(7) A subatomic particle whose charge can be neglected, but its mass cannot be neglected.

(8) Negatively charged particles in the atom with very tiny mass, revolving around

the nucleus. )

(9) A subatomic particle whose mass equals s

1836
(10) Chemical compounds that are used to improve agricultural production.

< From energy levels to isotopes

(11) Regions where electrons revolve around the nucleus according to their energy. (8

(12) A number written at the lower left side of an element's symbol, representing
the number of the positive protons found inside the nucleus of the element.

(13) The sum of the number of protons and neutrons that compose the nucleus atom.

(14) Different forms of the same element's atoms that have the same atomic number
but differ in mass numbers.

26 J Unit ] : The Matter

. I

CamScanner



3 Choose the correct answer:
—  From building units to chemical symbols of elements

(1) Each of the following is matter, except ............

@ air. ® light. (c) sand. @ table salt.
(2) Which of the following is a characteristic of the nucleus of an atom ?
(@ Positively charged. (b) Negatively charged.

(o) Contains negatively charged electrons.
(@ Contains negatively charged protons.

(3) The mass of a proton equals ............

@1g ® 1 kg ©1u

(4) Which of the following choices expresses the relative charges of the components of

the atom?
Choices Proton Electron Neutron
@ | —1 +1 0
® 0 —1 +1
© +1 -1 0
@ ! +1 0 =1

(5) The mass of the atom is approximately equal to the sum of masses of
(b) the protons and the nucleons.
(d the protons and the neutrons.

(@) the electrons and the protons.
(c) the neutrons and the electrons.

(6) On comparing the charge of protons to the charge of electrons in an atom of any
element, the charge of the protonsis ............
(a) Greater than the charge of the electrons and of the same type.
(b) Greater than the charge of the electrons and of an opposite type.
(c) Equal to the charge of the electrons in magnitude and of the same type.
(d) Equal to the charge of the electrons in magnitude and of an opposite type.
(7) Which of the following groups of elements has chemical symbols starting with
the letter A?
(@) Aluminum, Silver and Lithium.
(c) Gold, Aluminum and Sodium.

(b) Gold, Mercury and Silver.
(@) Aluminum, Silver and Gold.
(8) The apposite table lists two elements :
What are the symbols of the first and
the second elements respectively ?
@c,c ®c,Cco
(c)ca, Co @c,cCu

Element name in language
( |

English Latin

Carbo W

ch}:ﬁqu ?ISTentLWCopper J Cuprum J

First element [ Carbon
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(9) Which of the following represents an element and its correct symbol ?
@ Potassium P (b) Phosphorus F (©) Nitrogen Ni @ Chromium Cr
(10) What are the elements which compose glucose C;H,,O, ?
(@ Carbon, Helium and Water. (b) Carbon, Hydrogen and Oxygen.
(© Calcium, Hydrogen and Oxygen. (d Copper, Hydrogen and Oxygen.
(11) Which two compounds do contain the three essential elements required for
plant growth ?
@ (NH,),S0, , Ca(NO,), ® (NH,),PO, , Ca(NO,),
© (NH,),50, , KNO, @ (NH,),PO, , KNO,
(12) A fertilizer package contains the two compounds (NH,),SO, and K,SO,,
What are the elements essential for plant growth in this package?
@ Nitrogen and Hydrogen. (b) Sulphur and Oxygen.
(©) Potassium and Nitrogen. (d Potassium and Sulphur.

—  From energy levels to iso{qpe;s

(13) The number of electrons that can saturate each energy fevel in an atom

@) three times the energy level number.

(b) twice the square of the energy level number.
(© twice the energy level number.

(d) twice the cube of the energy level number.

(14) In the relation (2n?), the symbol (n) refersto ............

(@) energy level number. (b number of electrons.
(© number of protons. (d element's symbol.
(15) In the atom of 2IMg has ...........

(@) an atomic number equal to its mass number.

(b) a mass number equal to its number of neutrons.

(c) a number of protons equal to its number of neutrons.

@ a number of energy levels equal to its number of electrons.

(16) The number of negatively charged particles in aluminum atom 2ZAlis .............

@13 © 14 ©20 d 27
(17) The energy level L in silicon atom 491 contains ...
@ 2e” b 3e” © 8e~ d 18e~

(18) Which figure represents the outermost energy level of sulphur atom ?%S ?

00 0 0

28 J Unit 1 : The Matter

CamScanner



(19) The last energy level contains 7 electrons in the atomof ..............
@,N ®4F © 44Na @ 1P

(20) Which of the following choices expresses the number of components in the nucleus
of the atom of 53Fe ?

Choices Neutron Nucleon Proton
@ . 56 30 30
®) | 56 26 26
© i 26 56 30
- @* L 30 56 26 )

(21) What is the symbol of element (X) whose atom contains 18 protons ,18 electrons
and 22 neutrons ?
36 36 40 40
@7 X ® X © 74X @ X
(22) The isotopes of the same element have &li the following in common, except ..........

(@ the atomic number. (b
(© number of neutrons. (¢

ONS.

(23) Which of the following figures reprasert rs of g tritium atom ?

"

D

(24) Which of the following is an isotope for the element '80 ?
(a)Oxygen—-8 () Oxygen—18 (© Sulphur—16 (@ Sulphur—18
(25) From the following hypothetical element symbols :
(1):3X (2): X (3): 38X @):5X  (5): 81X
Which two symbols represent isotopes of the same element ?
@ (1), (2) ®(2), (3). ©(3), (4). @ (4), (5).
(26) Three atoms with the symbols : 49X, vax , 19
Which of the following is correct ?

@ 49X , 33X are isotopes of the same element.

®) ‘:%X , ggx are isotopes of the same element.

(©) The number of protons in the nucleus of ‘}gx atom is greater than that in
the nucleus of 32X atom.

©

(d) The number of neutrons in the nucleus of ‘;?)X atom is greater than that in
the nucleus of 33X atom.
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(27) The atomic number of an element equals the mass number when the atom
does not contain .......... | :
@ electrons. (b protons. (© neutral particles. (d) positive partici

(28) What is the number of nucleons in the nucleus of the element Zggu atom ?

@92 b 143 (© 235 d 327

(29) Which of the following is correct about the two atoms 52X, 2Y?

@ They are two different elements due to the difference in the number of neutrons.

(® They are two different elements due to the difference in the number of protons.

(© They are isotopes of the same element because the number of nucleons is
same.

(@ They are isotopes of the same element because the number of protons is thy
same.

(30) The following figures represent the nuclei of some element's atoms :

(4)
Wthh two figures represent the nuclei of atoms of the same element ?
@(1), @) ® (1), @). ©(2), (). @ (3), (4)-

(31) From the opposite table : (o Number of  Kumber of Number:
Which of the following atoms are electrons  protons neutron
isotopes of the same element ? (W) 19 : 19 l 20
@ (W) and (X) only.
® (W) and (Y) only. @] 19 20
(© (W) and (Z) only. (v) 20 2 ' 29
@ (W) and (X) and (Y) only. @ 19 19 22

(32) Among the isotopes of carbon are : Carbon—12 and Carbon—14
Which of the following is correct ?
(a) The two isotopes have the same number of neutrons.
(b) The two isotopes differ in the number of nucleons.
() The two isotopes have the same mass number.
(d) The two isotopes differ in the number of protons.

(33) The opposite figure shows the structure of an element's atom.
Which of the following figures represents the structure of
an isotope of this element ?

o .
&d

.
| &
/

® ® ®
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EJ Choose from column (B) what suits itin column (A)

(A) (B)
(1) Potassium (1) An element whose nucleus of its isotope does not !
(2) NPK contain neutrons. |
(3) Calcium carbonate  (2) A substance from which limestone is made. :
(4) Phosphorus (3) An element essential for strengthening plant roots. |

(4) A substance used to improve agricultural production.
(5) An element essential for healthy plant growth.

3 Complete the following sentences :
— From building units to chemical symbols of elements
(1) Limestone is composed of ............ molecules, which in turn are made of smaller
units called ...
(2) The atomisthe ... and ... unit of any matter.
(3) The scientist ... . proposed the first scientific theory about the atom,
while the scientist . proposed the first model of the atom based on
experimental basis.
(4) Electrons revolve around (he SUer ninh focds in regions known as
(5) Protons are charged pari i, whie oo e ~.. charged particles.
(6) Neutrons zre charged particire, curel vosin b of the atom.
(7) The chemical symbol of phosphon:, il tho chemical symbol of
fiuorine is
() The chemical symbol of elerment 1o Cu, while the chemical symbol of
eement i Fe
(9) The element it essential for the greening of plant leaves, while
the element it essential for strengthening its roots,
- From energy levels to lsotopes
(10) In any atom, the energy level M precedos directly the energy lovel and
foliows diectly thes enirgy level
(M) Triee enssrgy Of a Wevel decroasey b It to the nuclous, honce the energy of
trés lezvesl it et than the energy of the enorgy lovel (L).
(12) Trhes snergy lsvel (L) 1s saturatod with oloctrons, while the energy lovel (N)
1t satiratesd Wil Glsctions
(12) Trws astormn is Charged In s normial state, while the nucleus |s chargued,
(14) T ateam dosss nol hiave neutions when the ounls the

Foawantont b Shiuebeme ol bhise mbenn ‘ 8]
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B Complete the following sentences using the given words (or phrases) :
[Greater than] , [Equalﬂ , (Less thanJ , [Greater than or equal ta

«the same word or phrase can be used more than once»

(1) The mass of the protonis .......... the mass of the neutron.
(2) The mass of the electron is ........... the mass of the atom's nucleus.
(3) The energy of the electron in the energy level N is ........... the energy of the

electron in the energy level M

(4) The difference in energy between the energy levels Mand Nis ........... the
difference in energy between the energy levels Kand L

(5) In the nuclei of elements, the number of neutronsis ........... the number of proto

—

3 Complete the following tables:

Aeirle| e Number Number of Number of
(1) Element atom e | e of neutral positively negatively
particles  charged particles charged partL
()Nitrogen N | o 14 e T | e |
(2) Chlorine 33ClI 17 | e 18 | e
o 17 .
5
@) Element Chemical Atomic Nur:fber Nur:fber . u::fber . Eil:actrog
bol  number . e onfigura
atom Sym nucleons neutrons ;otons K| L | M|
(1) o 2 He (I NV 2 | = ~
) Aluminum | e | e 27 | e QT R e 3
ST IR P
(3) ............... 40Ca ...... 20 hi u

Correct the underlined words :
—  From building units to chemical symbols of elements
(1) The Sphinx statue is made of sandstone.

(2) Matter is composed of atoms, which in turn are composed of smaller units
called molecules.

(3) The Greek philosophers believed that matter was made of indivisible parts call¢
molecules.

(4) The masses of subatomic particles are measured in milliliters .

(5) The proton is the subatomic particle which has the smallest mass.

(6) The chemical symbol of magnesium is MG
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— From energy levels to isotopes

(7) The nucleus of the element ":73 X contains 13 neutrally charged particles and ,
14 negatively charged particles.

(8) The nucleus of tritium atom contains one proton and one neutron.
(9) Chlorine 37 differs from chlorine =35 in having a greater number of protons.

3 Mark (v) or () for each statement with correction :

—  From building units to chemical symbols of elements

(1) Calcium carbonate is the building unit of the Sphinx statue. ()
(2) Rutherford proposed the first scientific theory about the atom, explaining
its indivisibility. ()
(3) The charge of the proton is similar to the charge of the electron in magnitude
and type. ()
(4) Elements whose English name differs from their Latin name are symbolized by
the letters of their English names. ()
(5) NPK fertilizer contains nitrogen, potassium and calcium elements. ()
— From energy levels to isotopes
(6) Electrons revolve inside the nucleus in energy levels. ()
(7) Each main energy level is composed of a number of energy sublevels
in which the electrons revolve in the same shape. ()
(8) The energy of the level increases as it geis closer to the nucleus. ()
(9) The third energy level in the atorn is locatad between levels Kand M and
can be saturated by 8 elecirons. ()
(10) The higher energy levels are fiilad with elacirons first, ()
(1) The elements | Naand ,,Al have the saros nurber of electrons in the energy level (L). ()
(12) The atomic number is writter: &f the ugper lelt side of the element's symbol. ()
(13) The atom containing 13 protons, 14 neuirons and 13 elecirons is electrically neutral. ()

(14) The number of neutrons is twice the number of protons in the nucleus of
tritium isotope. (
(15) Magnesium-24 and magnesium-25 isotopes have the same number of protons. (

[ State the number which indicates each of the following :

(1) Neutron mass.  (2) Electron mass.  (3) The number of energy levels in an atom.

(4) The number of electrons that can fill the energy level M

(5) The number of electrons in the outermost energy level of nitrogen atom _N

(6) The number of occupied energy levels in the atom of an element which has
5 protons in its nucleus.

(7) The smallest atomic number of an element whose electrons revolve in three
energy levels in its normal state.

([0 What is meant hy each of the following :
(1) Matter. (2) Atom. (3) Fertilizers.
(4) Atomic number. (5) Mass number. (6) Isotopes.

e el (A SW el palagll l =
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KX} What is the meaning of ;
(1) The atomic number of aluminum = 13
(2) The number of positively charged particles in the nucleus of an element atom =
(3) The number of protons in the nucleus of an element atom =7
(4) The mass number of calcium = 40
(5) The number of nucleons in the nucleus of an element atom = 23

[F State one importance for each of the following :
(1) Chemical symbols of elements. (2) Fertilizers.
(3) Nitrogen element. (4) Phosphorus element.
(5) Potassium element.

£8 Give reasons for each of the following :
— From building units to chemical symbols of elements

(1) The nucleus of the atom is described as positively charged.

(2) The mass of the atom is concentrated in the nucleus.

(3) The symbol of potassium is K not P as expected.

(4) NPK is one of the most important types of agricultural fertilizers.
(5) It is advised not to excessively use of agricultural fertilizers.

— From energy levels to isotopes

(6) The energy of the electron differs in the different energy izvels.
(7) The energy level L is filled with electrons before the ez level M
(8) The third energy level is saturated with 18 e~
(9) Carbon atom is electrically neutral in its normal state.
(10) The mass number is usually greater than the atomic nuinbear.
(11) The atoms of the isotopes of the same element have the same atomic number]|
different mass number.
(12) The number of neutrons in the nucleus of an isotope atom cannot be determine
by knowing its mass number only.
(13) The atomic number equals the mass number for protium.
(14) Protium, deuterium and tritium are isotopes of the same element.

1 What are the results of the following :
(1) Excessive use of fertilizers.
(2) The absence of neutrons in the nucleus of a protium atom.

e |

EA Choose the odd word (or symbol) out,and mention the relation between the rest:
(1) Protons / Neutrons / Electrons / Quantum. (QK/B/IL/IM

23 28a; 35~ 1 40 .
(3) Na / 5381/ 33Cl 15 Ca (4) JLi/ Na/ oMa/ oK
(5) Protium / Thorium / Deuterium / Tritium.

34 ‘ Uml] The Matter

CamScanner



3 lllustrate with diagrams the electron configuration of the following atoms, with identifying:

« Number of protons. * Number of neutrons.

T 14 16

()3L| (2) oN (3) 80O
20

(4) 3Ne (5) 22Mg (6) 35K

£ Compare between each of the following :
—  From building units to chemical symbols of elements

(1) Electron and proton “In terms of: Relative electric charge - Position in the atom -
Mass”.
(2) Phosphorus and Potassium “In terms of : Chemical symbol - Importance”.

— From energy levels to isotopes

(3) Energy level (L) and energy level (M) “In terms of: Energy level number -
Number of electrons it can saturated with”.

(4) Atom of 27X and atom of 32Y “In terms of : Number of protons - Number of
electrons - Number of neutrons - Atomic number - Number of nucleons -
Electron configuration”.

(5) 11H ; %H and ?1’H “In terms of: Isotope name - Atomic number - Number of neutrons”.

(6) Isotope 120 and isctope 1gF “In terms of: Atomic number - Number of nucleons”.

B Study the following figures, tha s s soesiinng
(1) From the opposite figure,
Write the name and the chemical symbol of ihe slement
essential for:
(1) Greening the part (X).
(2) Strengthening the part (Y).

(2) The opposite figure represents the structure of
the nucleus of potassium atom :
(1) Write the chemical symbol of the element's atom,
indicating the atomic number and the number of nucleons.
(2) State the importance of this element in agriculture.

- Ty
(3) Study the two opposite figures, then conclude : % -
(1) The atomic number of each atom. D) J X \*@
(2) The mass number of each atom. g kﬂ; .
(1) ()

Lesson 1: Structure of the atom LE
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(4) The opposite figure represents the structure of

one of the hydrogen isotopes : Py 4

(1) What is the name of this isotope? yd =

(2) What is the number of nucleons in |
the nucleus of this isotope's atom? A

What is their type?

EB Variant questions:
(1) The following are the symbols of some energy levels around the nucleus (K, M, L,
Arrange these levels:
(1) Ascendingly according to the distance from the nucleus.
(2) Descendingly according to the energy of the level.

(2) The carbon atom contains 6 positively charged protons and 6 negatively charg
electrons.
What can be concluded from the previous statement?

(3) When does each of the following take place :
(1) The mass number equals the atomic number.
(2) The mass number is twice the atomic number.

%) Two elements (X) and (Y) their atomic numbers are 13 ::14 20 respectively.
Which one does have more electrons revolving in its o:i'=rmost energy level ?
Explain your answer with the electron configuratic:: o1 2ach atom.

‘5) lllustrate with diagrams the electron configuration of the atoms 2Ne , 23N
then identify the following for each atom :
(1) The number of neutrons.
(2) The number of energy levels occupied with electrons.
(3) The number of electrons in the outermost energy level.
(4) The symbol of the outermost energy level.

(6 ) Potassium atom is represented by the symbol 33K
According to the previous statement, mark (¢/) or (¥) next to the followin¢
statements:
(1) The number of protons = The number of neutrons in the nucleus of
potassium atom. (
(2) The number of protons in the nucleus of potassium atom = The number of
electrons revolving around the nucleus. (

(3) The outermost energy level in potassium atom contains one electron. (
(4) The nucleus of potassium atom contains 20 neutral charge particles. (
36 | unit 1 The Matter
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(7) State the mathematical relationship used to calculate each of the following:
(1) The mass number of the element.

(2) The number of neutrons in the nucleus of the element atom.

(3) The number of electrons that can be saturated with each of the first four
energy levels.

(8) If the number of nucleons and the atomic number of magnesium element
are 24 and 12 respectively:

(1) Find the number of neutrons in its atom nucleus.
(2) Write the chemical symbol of the element including the numbers A and Z

(9) An atom of an element contains 40 nucleons in its nucleus, and its electrons
revolve in 3 energy levels where the outermost energy level contains 8 electrons.
Calculate : (1) The atomic number of the element.

(2) The number of neutrons in its nucleus.

State one similarity and one difference between the deuterium and tritium
isotopes.

(1) Fluorine—18 isotope is symbolized as 'oF
Find the number of each of ths fotiowing in the nucleus of this isotope :
(1) Number of protons. {2} Mumber of neutrons.

(12) Write the chemical symbols of the nuclai of the isotopes of the following
elements:

(1) Element X (Z =8 ,A=18). (2) ElementY (Z =27, N = 33).

(3) ElementR (N =48 ,A=84).

(13) An atom of one of the sodium isotopes contains 11 protons , 11 electrons and
13 neutrons :
(1) Which of these numbers do not change in the atoms of other sodium isotopes?
(2) What is the number of nucleons in the nucleus of this isotope of sodium
isotopes?

(14) Astatine At has several isotopes, the most important of which is astatine —210
which has 85 electrons revolving around its nucleus :
(1) What is the number of neutrons in the nucleus of this isotope?
(2) What is the atomic number of astatine?
(3) What does it mean that astatine has several isotopes?
(4) Write the symbol of this isotope, including the numbers A and Z
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C Higher-order Questions
[ ]

EX Choose the correct answer:

(1) An atom of an element whose electrons distributed in three energy levels, and
the number of electrons in its outermost energy level is less than the number of:
electrons in the energy level (L) by 2, The atomic number of the element is ........ |
@38 b 18 (© 16 @13 1

2 i : 3

() The‘ opposite ﬁgurel represents an atom of an eleme.n.t. ooR
Which of the following expresses the number of positively |
charged particles and the number of neutrally charged particles, | | !

SR \ \
respectively, in this atom? -

@4,5 ®4,3 ‘\%/
©5,4 @5,9 |
(3) An atom of an element contains 35 nucleons, if the number of neutral particles
in its nucleus is 18, then the number of negatively charged particles revolving
around the nucleus is ..........
@17 ®18 ©27 @35
(4) The opposite figure represents the structure of an
atom of beryllium, which is symbolized by ..........

@ 3Be ® 3Be
4 9
©gBe @ Be
(5) The opposite figure represents the structure of an ator: of an element. L

What particles are represented by the symbols (X}, (¥}

and (Z) respectively? /—®\
@ (X) : Protons , (Y):Neutrons , (Z): Electrons. / ///@)@\
® (X) : Electrons , (Y):Protons , (Z): Neutrons. ©O®®
© (X) : Neutrons , (Y): Electrons , (Z) : Protons. @2 /5
@ (X) : Electrons , (Y): Neutrons , (Z): Protons. :

(6) The mass of the proton is approximately equal to the mass of an atom of ..........
@) protium. (b) deuterium., (©) oxygen —16 (d oxygen —18

(7) The nucleus of radon —222 contains 136 neutrons.
What is the number of neutrons in the nucleus of the isotope radon —-220 ?

(@) 86 (b) 134 ©136 (d 220

(8) Which of the following expresses the number of protons and neutrons,
respectively, in the nucleus of iodine =131 ?

™

s
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3 Correctthe underlined: The atom of the element whose nucleus contains 12 neutrons,
and one electron revolves in the energy level M, has 13 nucleons inside its nucleus.

F3 Give reason: The mass of the proton is equal to the mass of the nucleus of protium, but
not the mass of the nucleus of tritium.

EX] An atom of an element has one electron in the energy level N and its nucleus contains
20 neutrons.
Calculate:
(1) The atomic number of the element.
(2) The mass number of the element.
(3) The number of energy levels occupied with electrons.

B An element has its electrons distributed in three energy levels, and the number of
electrons in its outermost energy level equals the number of electrons in its first

energy level, the number of protons equals the number of neutrons.
Determine:
(1) Its atomic number. (2) Its mass number.

B3 An element its atomic number is half its mass number and its electrons
revolve in &4 energy levels, with tha samea number of electrons in both the firstand
the last energy levels.
Calculate:
(1) The atomic number of the slemeant.
(2) The number of neutrens in the nuntaus o e slom.

E3 Among the isotopes of Armericiues wis &nsicimn-265 and Americium-242:
(1) What is the difference in the compogition of the nucleus of each of these isotopes ?
(2) Another element (X) atom contains 241 nuclecns in its nucleus.
Identify two differences between the nucleus of element (X) atom and the
nucleus of Americium-241 isotope.

F2 The opposite table shows four different atoms, T
; 3
What are the two atoms which contain the same number of : | Uranium — 234 s

(1) Protons. Uranium — 235 235 U

(2) Nucleons. 92
(3) Neutrons. Plutonium — 238 239‘1Pu

Americium — 238 23Sf’tsAm
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@ Lesson Terminology:

- Periodic Table

- Block

- Period

- Group

- Metals

- Nonmetals

- Metalloids

- Alkali metals

- Alkaline earth metals
- Transition elements
- Noble gases

- Halogens

- Valency

- Atomic radius

- Melting point

- Boiling point

F:J' Included Skills, Values and Issues:

« Skills : Investigation - Prediction -
Research.

« Values: Collaboration - Appreciation of
the scientists,

« Issue : The relativity of science.

@ Cross-cutting concepts::
« Structure and function.

@ Lesson Objectives:

By the end of the lesson, the student should be able to :

1. Explain the role of the scientist Dmit: Mendeleev in arranging _
the elements in an ascending ordsi 1¢garding their atomic masses,

2. Confirm that the modern periodic ‘o:¢ reflects the electron i
configurations and properties of 5o f

3. Relate the atomic numbers of gre.
the modern periodic table,

5 £, ¢lements to their locations i%

4. Identify the electron configuraticz of the atoms of the elements 1
according to the modern periodic teibiz.

5. Show that chemical properties are sirilar in some groups of 1
the modern periodic table. 4

6. Conclude the relation between an element location in the periodic';
table and its chemical activity.

7. Appreciate the role of the scientists in the evolution of the elements
classification attempts.

& Lesson Preparation:

Here is a table for classifying =

elements: 4

This lesson explores the ideas

that will help you answer the

following questions:

+ Can the electron configuration of element 5 be predicted without k
its atomic number?

» What are the names of the blocks of the elements 1, 2, 3 and 4?

+ Can the properties of elements 4 and 5 be compared based on thei
positions in the periodic table? a

* Is element 6 a metal, nonmetal or something else?




Attempts to Classify Elements

» The scientists have made multiple attempts to classify elements ... G.R.?

To facilitate their study and conclude relationships between elements and their
physical and chemical properties.

First Second Third

Mendeleev's Moseley's __ The Modern
Periodic Table Periodic Table Periodic Table

Among the most
significant of these —
attempts are:

m Mendeleev's Pel_-iodic-Table

« Mendeleev's periodic table is the first true periodic
table for classifying elements.

Dmitri Mendeleev, a Russian chemist,

| published his periodic table of elements in
1869 and later modified it.

{ He was honored 48 years after hic death by

} naming one of the newly discoverad alenunis
|

[

after him, called Mendelevium 101Md

Dmitri Mendeleev

T
Mendeleev arranged the elements in his table in ascending order according
to their atomic masses without a consistent gradation (regular pattern) upon
moving from the left of the table to the right in horizontal rows, "which later
were called periods".

o Li Lae LB

. Mendeleev discovered that the properties of Beiay

' elements repeat periodically with the start of Na LMQ AN

| 23 | 24 \21.3 )

. each new row. = e \‘#\;\
—_— 39 Mendeleev's

- classification
of elements
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m Moseley's Periodic Table

The New Zealand K ];?;Sf:ﬂzzle
physicist Rutherford Py y
. \ / Discovered thatthe -

Discovered that the { periodicity of element

nucleus of an atom properties is related to
contains positively their atomic numbers

charged protons rather than their atomic
_ masses as Mendeleev
had believed

— Moseley's key modifications to Mendeleev's table)

@ Arranging elements in ascending order according to their atomic numbers, where
the atomic number of each element exceeds the atomic number of the preceding
element in the same period by 1

2)He added to the table :
« The group of inert gases.

« Other elements discovered after Mendeleev's table was designed.

m The Modern'Periodic Tif‘ﬁlé‘

+ Some inadequacies (limitations) in Mendeleev's table led scientists to try to
modify it further.

As The elements were rearranged in a new table known as
aresult  ¢he modern periodic table, in a regular ascending order | 1

7} based | |

e —__7-:.\\°n/L
» Their atomic numbers.

* The method of filling the energy sublevels with electrons.

42 JrUmt'] The Matter
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» We can summarize the scientific basis for classifying elements in the following diagram :

1

I I

Mendeleev's Moseley's The Modern
kperiodictable J ueriodictable J kperiodictable )

*._ The elements were arranged in ascending order according to : .

» Their atomic
numbers.

* The method of

filling the energy
sublevels with
electrons.

Their atomic Their atomic
masses numbers

in
S T T -t A N RO
TR %

ff-*i Viaf ﬁa s é"uJ:-in g1
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Main blocks of Modern Peri_oic Tabl Eets
» The Modern Periodic Table is divided into :

Four main blocks

s-block elements p-block elements
o e - 2 groups 6 groups
~— (1) s block. O O
‘ 00 ¢ 00Do00o
() p block. il sl S T 5w (0
! 000000000000000o0;
\ (3)d block 000000000000000000 |
| ESisssimnaaassccisc N
(& f block. oy R g:
DO000000OOUGD i
00000000000000) Fbleckd
Modern Periodic Table blocks |
i
|
€ (s)-block |
i n . |
» Itis located on the left side of the periodic table. R 1
. “*\‘Gq
p It consists of two groups labeled with the letter A, & <— Modern number |
1A 74 <—— Traditional number

which are :

Group 1A elements )

- - They are all metals except hydrogen element. L.;.:m )
1

- They are known as alkali metals. e
Sodium Maguesino
' - Their electron configurations end with Na || Mg |
“ iy Geliod
1 electron, (Potassiom "cg;“
! K a
' - Example: Sodium. 1 )

( —"
Rubidium | | Strontium

‘ Rb Sr
"—@ 2,8,1 e

Cesium Barium

Cs Ba ,
— PN SRS / {
Group 2A elements J (i r..dm /
— Fr || Ra !
- They are all metals. L !

) Two groups of (s)-block
- They are known as alkaline earth metals.

- Their electron configurations end with 2 electrons,

- Example: Magnesium. |
Mgl 2,

46 | Unit 1 : The Matter
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> (p)-block o
’} Itis located on the right side of the periodic table, ™ L :L L l. l';:J
i - T oo oo o Sh Cb) o
} It consists of 6 groups labeled with the letter A W ,{»3- J 2?-“3.“?“ ’7‘1
except group 0 g
| SR WE|T) ) ) E
‘k Penultimate group (7A) elements (before the last) } im'”ﬂ"‘?l'?l ’r‘!?J m
- They are nonmetals. ) G e o i
) | )T %
- They are known as halogens. I dan cas s oo co
- Their electron configurations end with 7 electrons. B J",e'b ] ¢ "g"-rJ ,P‘? } M &HJ
-Example : Chiorine. | T T T ) )

- ~1I7C|| 5. 8.7

Laéi&rbub (0) elementQ

K i’hey are noble (Inert) gases.
- Their electron configurations end with 8 electrons,
except helium, which ends with 2 electrons.

- Example : Argon.
.uf\f \ 2,8,8
~Jtisnoted that:
p-block elements include :

- - All nonmetals whose electron configurations mostly end with
5, 6 or 7 electrons.

3 Example: Phosphorus. 15P 2,8,5

~-All noble gases,

 Example: Neon. 1!)\5% 2,8

- - Some other metais, ()

~ Example: Aluminum. | A2,8,3

- All metalloids, whick: caniot be iisntified solely by their electron configurations,
due to the difference in the nusnber of electrons in their outermost energy levels,
as illustrated in the following iaoie:

Silicon | Germanium | Arsenic | Antimony | Telluriu

: Boron
Metallold B si Ge As Sb Te
Number of the period 2 3 4 4 | 5 S
Number of the group 3A | 4A 4A 5A 5A B6A
Number of electrons in the 3 a 4 | 4 5 5 5

outermost energy level

Lesson 2 : The Periodic Table of Elements 147
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- The following table illustrates points of comparison between some groups in

the (s) and (p)-blocks:
/Points of Comparison

Group name

The block of the
elements

Number of electrons
in the outermost
energy level

Type of the element

1A

Alkali metals

All are metals
except
Hydrogen

-

i
s

It occupies the miz

2A

Alkaline earth
metals

2 electrons

All are metals

7A

Halogens

T

0

Noble gase

8 electron<
except Heliy

All are
nonmetals

2 electrons

All are
noble gase

@ (d)-block elements

i where it separates between:

» s-Riock elemsnis (he

‘}‘ L "f i‘f (l

~

o peblock elemenis (ihe

o

| the periodic tabie).

- Its elements are all 11

L+

@ (f)-block

B abdle o
[t side

rigiil side of

:1

b They begin to appear in period (4),

and they are called transition metals.

idie of the periodic table,

It is located at the hottom of the periodic table.
Its elements are all metals.

48 J Unit 7 : The Matter
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From the previous, it s ciese that © The periodic (260 revesls Te deciron
configuration of ztoms, whers,

1, Most metals have an dlectoon corfiqueation Yot erds witt © . 2 o 3 desivrs
‘7, Most nonmetals have an decteon aorfiQuesiion Vet erds witt 5.2 or 7 2esirs.

3, Nobie gases have an dectoon aorfqueztior Yaf erds witt 2 decrrs (escegh ~eium,

Metzls whone o zlence Nenwesils vanes vlee: e mee
shedle crmitaes; wells wonznt a

¢ 3 . =

jer p7 S G 1 3,2-‘}

Li Be U L ‘O (8 %

4 e ; ] ; i

,...3__... P Pt &.Z-v o . e S

Nz v Al | Mo = o =

btl) o =N 2 ez 7 5
K Cz
1% .4

Question # Answer
‘G, Which of the following is true for the elements of period 2 in ths periodic =hie ?
z, It contzins two inert gases.
it contzins two transition metals.
It starts with 2 metal and ends with an ineri gas.
It staris with an inert gas and ends with 2 mezl

QO

A, - Each period in the periodic table ends with an inert gas located in e zer0 groun.
~. The choices 2, and /g, are excluded.
- Transition metals start appearing in period 4
~. The choice p, is excluded.
- - Most periods in the periodic table start with a metal in group 1A and end win
an inert gas in the zero group.
~. The correct choice is: ¢,




Test, @ Youry Understanding) (1 '

@ Choose the correct answer:

(1) The elements in the modern periodic table are arranged in ..........
(@ descending order according to their atomic numbers.
(b) ascending order according to their atomic masses.
(© ascending order according to their atomic numbers and the way the main
energy levels are filled with electrons.
(@ ascending order according to their atomic numbers and the way the energ
sublevels are filled with electrons.

(2) The modern periodic table consists of ...........
(@ 9 horizontal periods / 13 vertical groups.
(b) 8 horizontal periods / 15 vertical groups.
(© 7 horizontal periods / 18 vertical groups.
(d) 18 horizontal periods / 7 vertical groups.

(3) Each of the following is a solid metal, except ...........

@ Aluminum. (b Mercury. (c) Magnesiurn. @ Silver.
(4) Which of the following represents an inert gas and its cosrect symbol?
@) Helium (H) (o) Chlorine (C) (© Argon (&) () Oxygen (C

(5) Which of the following represents the electron configuration of three metals ?
@(A):28,2 /(B):283 /(C):284
®@A):21 /(B):283 /(C):288,2
©(@A):2 /(B):283 /(C):2882
@(A):25 /(B):26 /(C):27
(6) All the following are characteristics of the (d)-block elements in the modern
periodic table, except that .......
@) they occupy the middle of the periodic table.
(b) they start appearing in period 4
(c) they are called alkaline earth metals.
(d) all of them are metals.

@ The following figure represents a section in the modern periodic table.
Select the letter which indicates:

(1) An element belonging to the alkali 1
metals group. B cl uE X
(2) Aliquid halogen. —V—fii»m ‘R o \ s fEH -
(3) An inert gas. e
(4) A metalloid located in period 4 Note: The letters in the table do not repre

the actual symbols of the elements

50 | Unit ] : The Matter
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The Periodic Table and the Electron configuration of Elements

The following figure represents a section in the modern periodic table:

—Jtisnoted that:
- Elements _Li, ,,Na, K
are similar in the number

Mg o~ 1341 -
o s
3/ //\ 1 < ,/ ¢ /

of the electrons in the last
energy level (one electron). -

- Elements ,.Na, ,,Mg, /Al ; !
are similar in the number of e
energy levels occupied by ?\: |
electrons (3 levels). )

g
---Referring to the modern periodic -
table (p. 44).it is evident that: P

—
-

» Elements of the same group
are similar in the number of
the electrons found in the last
energy level.

im the e
in the ni

[

- r L . ol omanat el
» Eiements Of the same perica are simiia!

occupied by electrons.

What do you conclude from ?

umber of the energy levels

The fact that both ,,Al , ,.Cl are located in the same period in the modern periodic table ?
Both of their atoms have the same number of energy levels occupied by electrons

(3 energy levels).

C Evaluate Your Under‘s

tanding

Show by drawing the electron

configuration of the elements ;O and S, !
then identify the similarity and the difference
between them regarding their locations in

the periodic table. |
o SImilarity: o %

_* Difference: .........iiirvrerirene.

Lesson 2 : The Periodic Table of Elements 1_ S,L
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Wh_)'_? Do elements of the same group share similar chemical properties?
Because they have the same number of electrons in the last energy level in eac
of them.

Lewis DotStructure foalence Ele_ctrqns ,

The scientist Lewis proposed a simplified method to
,,,,,, 1 Valence electrons 1

represent the number of the electrons which are found They are the electrons
in the last energy level around the element symbol, found in the last energ
known as valence electrons, using dots () level of the element af

which are distributed on the four sides of the element

symbol, individually (singly) first, and then they are
paired up until they are distributed completely.
It is possible to conclude the valency of an element from the number of the unpg

(single) electrons in its Lewis structure.

@ Application Lewis Dot Structure for Valence Electrons of Sulphur Atom 164

b Electron configuration of sulphur atom ,.S:2, 8, 6

b The (6) valence electrons are represented by single dots () first on the four side

of the sulphur symbol, then pairing them until they are distributed completely, as

follows:

L[] ° KON e

é e éo —_— So —_— 'S' —n tSv — oS:

.- Number of the unpaired (single) electrons in Lewis stiuciure = 2

. Sulphur is divalent.

9 Note ‘
' |
|

Each of the following represents correctly the Lewis structure of sulphur ato
1S ¥ .S 'S

52 | Unit ] : The Matter
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» The following table shows some information about the elements in period 2
in the modern periodic table, according to their Lewis dot structures:
elements el | B8 sB 6C N 40 oF | qoNe
Electron 5 1 5 9 36 |2 53
configuration ; J 2,3 2,4 2,95 1 1 1
LeWiS dot \ M (] 4 ° 0:- lt. oo. q s0 3
structure Li Be« Be el ORI R R
Valence = = = = by & =
according g 5 5 - 5 5 2 o
3 3 © © > © © 5 o)
to Lewis S > 2 B 2 > 2 N
structure = = = XS = a <
El 1t
| |[EememOtouR B o e ) B 7s | 0 |
L number :

From the previous table, it is observed that:

« The valencies of elements in groups 1A : 4A equals the group number.
» The valencies of elements in groups 5A : 0 equals :

(8 — the number of last energy level electrons)

« The valency of the noble gases equals zero ... G.R.?

Because the last energy level in each of their atoms is completely filled with
electrons, and thus their Lewis dot structure doesn’t contain unpaired electrons.

ablelBased/on Their Atomic Numbers

Write the electrorn

configuration of |r e number of T
the atom | @y energy levc:‘ls A ¢ The period number
e | : occupied with | indicates ,
& . a ’ N electrons v
/ //’ - Then |
// ( ‘ determine; The group number |
= / e
9 K /o : A ;

\ )] | Tt?\i zrenc‘tbrgln(s)f Which \ according to the
\ \ / ) 9 ; indicates | raditional numbering,
N M g A in the last /| except the inert

o A B energy level : gases

Lesson 2 : The Periodic Table of Elements L5E_
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) Application betermining the locations of ,,Cl and ,,K elements in the Periodj,

Then

en

-~ Steps

determine

ergy levels

Write the electron configuration
of the atom of the element.

@ The number of occupied

(period number)

- @ The number of the electrons
. inthe last energy level
(group number)

17

Z,89,0

3 energy levels
. The element is in

period 3

7 electrons
. The element is in

group 7TA

CI SRIRCREAN,

2,8,8,1

19

4 energy levels
. The element is i

period 4

1 electron
. The element is iy
group 1A

K IR

4

A Takecare:

Helium

Helium is the only noble gas with
an electron configuration that ends

with 2e” \/ and not 8e” X

O

' The inert gases like Neon is in

group zero “?v/and not group 8 X

Block

Lewis \b
structure

cH M

Na |M

B

p’ O E

b Examples of determining the locations of some group (A) elements in
the periodic table and their valencies:
'FThe Elastion Numbe'r of Period Number of ths | &
element | configuration oecupled number
energy levels
H 1 1 1 1 1A
wNa | 2,8,1 3 3 1 1A
s0 2,6 2 2 6 6A
wAr | 2,8,8 3 3 8 0
_54_] Unit ] : The Matter
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CEvuluute Your Understanding

' complete the following table :

|Gy ] ool

| The Electron umber ot Period Sl

. Group Lewls

| element |configuration| °ccuPled electrons In the Block Valenc

1 f, : energy levels Sl last energy level e structure ’
| !
} |
| 10Ne .................................... S | o] il woipringy | st ;
1‘ 0 sl — . |
’ |
I I I e e et o RO, |

Question P Answer

5? The two opposite figures show the electron
configurations of the atoms of elements (X)

and (Y), Identify the following for each of them:
(1) The location in the periodic table

(2) The block it belongs to.

(3) Its Lewis dot structure.

(4) Its valency.

g Y

- AK'b)‘A‘M
i

(1) I]h;Ieogzzgglc table Period 3, group 6A | Period 4, group 2A
‘(2) The blook i belongs {}o ., p P

| (3) The Lewis dot structure X Y-

(4) The valency | * Divalent ~ Divalent

@ Classify the following efements into two vertical groups, with an explanation:
(i, Ne , Na, Ar, oK)

4+ The elements ( gLi « ;;Na « 1K) are in group 1A
» The elements ( ,,Ne , ,gAr ) are in group 0

» The explanation: Because the elements atoms in each group have the same
number of electrons in the last energy level.

Lesson 2: The Periodic Table of Flegnaric | T

| on
iLn
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@ (1) -+ Element (X) is in:
« Period 2
<. Number of energy levels in its atom is 2 energy levels.
« Group 7A

The number of energy levels occupied 1 /‘P iod o e
y wih electons in the elementator  ood on e 72T number of the el

| Determine ‘ | iy
The number of electrons inthe fast .\ 1 Group number of the g
' energy level in the element atom | (according to traditional g, ¢

4

[ The electron configuration of the atom of the element, considering that inner enerqy,
Write are completely filled with electrons.

| Caleulate Tevolve in the energy levels
So That:

Number of electrons revolvingin (-} Number of protons inside / — Thea
\_theenergy levels the atom nucleus A /_»9{ the

Question 3 Answer

|

N :
@ Calculate the atomic number of each of the following elements:

|

" (1) Element (X): Located in period (2) and group (7A).
(2) Element (Y): Located in period (3) and group O.

. Number of electrons in the last energy level is 7"
« Electron configuration: 2, 7
. Atomic number=2+7=9

(2) - Element (Y) is in:
« Period 3
.. Number of energy levels in its atom is 3 energy levels
* Group 0
. The last energy level is completely filled with electrons (8 electrons).
« Electron configuration: 2, 8, 8
. Atomic number=2+8+8=18

56 | Unit ] : The Matter
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@ Notes

i'

g In the same period The atomic number of an element exceeds
! in the modern periodic table that of the preceding element by 1
|
i

In the same group of (periods 2 and 3) The atomic number of an element exceeds
in the modern periodic table that of the preceding element by g

( D)

NS Prediction

{h Scientific

- Can the scientists discover a new element between sulphur ;S and chlorine ,,CI ?
" (1) In the modern periodic table:
No, because the atomic number of an element is an integer number and

increases by one from one element to another in the same period.

(2) In the future: If elements are reclassified in a different way other than ascending

|

\ - : .

1 atomic number, then the scientists might discover a new element.
|

Question 2 Anti

Q) Study the opposite figure which ilustrates the electron
configuration of element (X} atom in the modern periodic

table, then conclude the atomic number:

(1) Of the element (Y) which follows (X) in the same period. Element (X)

(2) Of the element (Z) which follows (X) in the same group.

AoV el (o) oW sl palagll 57
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(A (1) -+ Atomic number of element (X) =2 +4 = 6

(2) -

. Atomic number of element (Y) =6 + 1

Another Solution for (2):
(2) - Element (X) is located in period 2 and group 4A

. Element (Z) is located in period 3 and group 4A

=7

Number of occupied energy levels in element (X)
= 2 energy levels
~. Number of occupied energy levels in element (2)
= 3 energy levels
.+ Element (Z) is in the same group of element (X)

. Number of electrons in the outermost energy level of
element (Z) = Number of electrons in the outermost
energy level of element (X) =4

. Atomic number of element (Z)=2+8 +4 =14

. Atomic number of element (Z) =2 + 8 + 4 =14

Alkali metals

Lithium 5L
2.4

Sodium 11Na

Potasium 19K
2,8,8,1

B TheElecton/Configuration

2,8,1

7

some alkali metals and halogens:

Atomic  Melting  Boiling
radius  point  point
157 pm | 181°C | 1347°C

191 pm | 98°C | 883°C
235pm | 64°C | 774°C
JIncreases.Decreases- .- Decreases- -

By increasing the atomic number

58 | Unit ] : The Matter

Chemical properties of elements depend on the number of the electrons in
the outermost energy level in their atoms, while differences in the number of neu
in their nuclei result in differences in some physical properties.

The following tables illustrate the graduation of some physical properties of

Halogen:

Chlorine .WEI‘IL
2,8,7
Bromine 3501 |

2,8,18,7 |

lodine .,| |
2,8,18,18,7

Atomic  Melting B
radius  point f
L g9pm |-101°C | =
114pm | =7°C 5
133pm | 114°C 1
&. 1 “ @
| Increases__ Increases L |

‘

g

Element

@

\

\ L
N

“ o0

S~ — p)

Element

By increasing the atomic

i
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From the previous tables, it is clear that:

[ The atomic radii of elements in the same group : 1y

| : " ; : ™

' the atomic radii of elements in the same group increase LiLf )

'~ as the atomic number increases
(from top to bottom in the group).

é Melting and boiling points in :

(A Alkali metals :

The melting and boiling points of alkali metals Atomic radius of Na (S
decrease as the atomic number increases Atomic radius of Li
(from top to bottom in the group). (As it follows Li in group (1A))

g Halogens:

(g halogens.
The Melting and boiling points of halogens increase as the atomic number
increases (from top to bottom in the group).

« The following table shows the relation between the physical state of a substance
and its melting and boiling points relative to room temperature (25°C):

(The physical state | Melting __ | Boiling
of substance point . point
Solid More than 25°C
Liquid Less than 25°C | More than 25°C
Gaz Less than 25°C
S 1 BTN J
e
) The melting and boiling goints of | (7] The melting and boiling points
lithium and potassiuin are bigher | of chlorine are lower than room
than room temperature. | temperature.
Because both are solid elements \ Because it is a gaseous element
at room temperature. ’ at room temperature.
Leson 2 The Periodic Table of Elenwis, + 58
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1

Q\ Evaluate Your Understanding

Among the elements in the periodic table are (sodium, oxygen and bromingj
(1) Determine the physical state of each element.

................................................................................

Question 2 Answer

QR From the opposite table

) - o
Conclude the physical state of each of :
element (X) and (Y) at room temperature Melting point°C | —7.2 :%

(25°C): Boiling point °C 58.8 — 1y

@ -~ Melting point of element (X) is lower than room temperature, and its boiling po,r
higher than room temperature.

.. Element (X) is a liquid at the room temperature.

-+ Both the melting and boiling points of element (Y) are lower than room temperatur

.. Element (Y) is a gas at the room temperature.

;/ ] Chemical Activity :

f (a) In the two groups of Alkali and Alkaline Earth Metais:

The chemical activity of metals increases with increasing the atomic number
(from top to bottom in the group).
 Alkaline earth metals are less active than that of the highly active alkali metals

(B) In the Group of Halogens: { fiee fem & [
. ‘ By § A L 2
. The chemical activity of nonmetals e a2
" . : [ Ly g
decreases with increasing the atomic gi e ol
g (x| frel =
number §j e 1 s
(from top to hottom in the group). g i () 8|
£ &= 5
O s O
Alkali metals activity Halogens activil

Cesium is the most active metal,
while Fluorine is
the most active nonmetal

_80 | unit 1 : The Matter
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Test @ Your, Understandlng 2

D Choose the correct answer :

(1) Elements (X) and (Y) are in the same period in the periodic table, while
elements (Y) and (Z) are in the same group.
Which of the following choices represents the electron configuration of these

elements?

?hoices (X) 7777777 i (Yj_ st (Z) -
L Ry EEe
® 2,4 2y 2180
© 2,4 2586 258 T

L7@ 2,8,4 251 2,4 -

(2) The properties of the element whose atomic number is 2 are similar to
the properties of the element whose atomic numberiis ...........

@ 10 ® 12 ©19 @ 20
(3) The Lewis dot structure shows 4 unpaired electrons in the atom of ...........
@ jBe ® 40 © 1,Si @ 4¢S
(4) Which of the following represents the expected melting and boiling points
of mercury?
?hoices Melting point Boiling point
@ 38.83°C 356.7 °C
® —-38.83°C -356.7°C
© 38.83°C —-356.7°C
@ - 98 83 °C 356.7 °C
(5) Which of the foiicw. corasents the element whose energy level M in its atom

contains 2 elecirons

(a) It is located in period 7 2nd group 2A
(o) Its valency is d:vaicm

(d) It is more active than the element preceding it in the same period.

IDEY CHEDNCAHED N
D

(b) It has a low melting point.

A The opposite figure represents periods
2, 3 in the modern periodic table.

Period

Determine, with explanation: 2 Y
(1) Which of the two elements (Y) and (B) d eg“’d B W

has a larger atomic radius?

(2) Which of the two elements (W) and
(D) is more chemically active?

Note: The letters in the table do not represent
the actual symbols of the elements

Lesson 2: The Periodic Table of Elements L6_1__
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Questions Q
it

%1 l Lesson 2

@ Complete the following statement :
The elements in the modern periodic table are arranged according to .............. and in

Mendeleev's table according to .............

@ The following figure represents a section in the modern periodic table :
1

2 3

4

(1) Which two elements are in the same period ?
(2) Which two elements are in the same group ?

@ Choose the correct answer for questions (1) : (5).
(1) Which of the following choices represents the two metals lithium and potassium ?

r Choices | Metal with higher melting point | More reactive metal with wat?
@ Lithium Lithium
® Lithium Potassium
© Potassium - Lithium
@ Potassium Potassium

(2) The following figure represents a section in the periodic table :

W X
i Z

Which of the following represents the correct electron configuration for
the mentioned element ?

@ Element (W):2,8, 1

® Element (X):2,4

(©Element (Y):2,8,2

@ Element (2):2,8
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(3) The following figure illustrates some groups of the periodic table :

Which of the following is correct about the elements in these groups ?

@ Group (A) : Monovalent nonmetals.

(b) Group (B) : Their atomic radii decrease with increasing the atomic number.
(© Group (C) : The physical states of its elements are not the same.
(D)

@ Group (D

: Octavalent nonmetals.

(4) Three cubes of materials (1), (2), (3) at room temperature, and the following table

shows their melting and boiling points :

Material (1) | Material (2) | Material (3)

Melting point 16°C 3°C 60°C
Boiling point 117°C 50°C 220°C

After raising the temperature of the three cubes to X°C, their physical states

became as follows:

(1) (2) (3)
What is the temperature #°C 7
@15°C (b 4570 (© B5°C @ 75°C

(5) Two elements (X) ar {¥}), if elzment (X) is in period 2 of the periodic table and
the number of the protons in the nucleus of element (Y) exceeds that in
the nucleus of element (X) by 5, Which of the following is correct ?
(@) Elements (X) and (Y) are definitely in the same period.
(b) The number of electrons in the energy level K of both elements (X) and (Y) is equal.
(© The number of electrons in the last energy level of element (Y) definitely

exceeds that in element (X) by 5.

(d) The number of nucleons in the nucleus of element (Y) exceeds that in

the nucleus of element (X) by 5.

Lesson 2: The Periodic Table of Elements L§3«
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 Second | Questions Bank of
Write the scientific term of each of the following statements :

— Attemptsto classify elements and the modern periodic table

(1) A table in which elements are arranged in ascending order based on their atomic
masses.
(2) The first true periodic table for classifying elements.
(3) Atable in which elements are arranged in ascending order based on their atomic numbers, |
(4) A table in which elements are arranged in ascending order based on their atomic
numbers and the method of filling of the energy sublevels with electrons.
(5) The horizontal rows in the modern periodic table.
(6) The vertical columns in the modern periodic table.
(7) The metals which are located at the far left side of the modern periodic table.
(8) Elements of group 7A in the modern periodic table.
(9) The block to which halogens belong.
(10) Elements whose electron configurations end with 5, 6 or 7 electrons.
(11) Elements in the p-block that cannot be identified solely by the number of electrons
in their outermost energy levels.

(12) The electrons found in the outermost energy level of an element.
(13) The dot representation of valence electrons around the symbol of an element.
(14) The number of unpaired electrons in the Lewis structure of an element.

B3 Write the term 118 )

—  Atternpts to classify elerments and the medarn periodic table

Barin ncitognben il Grke o A AR ma s adnte s calion B o P
AR S T TR BT RGNy "“ﬂtiﬁ .

(1) A scientist who arranged the elements in his table in ascending order according to
their atomic masses.

(2) A scientist who discovered that the nucleus of an atom contains positively
charged protons.

(3) A scientist who added the zero group to Mendeleev's periodic table.

(4) The only liquid metal in the modern periodic table.

(5) The only liquid nonmetal in the modern periodic table.

(6) An element located between lithium and potassium in the alkali metals group.

(7) The only metalloid in the 3" period of the modern periodic table.

(8) An element its electrons are distributed in 3 energy levels and its last energy level
is completely filled with electrons.

(9) An alkali metal located in the 2" period.
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—+_ The perlodic table and the electron configuration of the elements and their properties )

(10) A scientist who proposed a simplified method to represent the number of valence
electrons around the symbol of an element.

(11) The noble gas whose Lewis structure includes 2 unpaired electrons.

(12) The alkali metal which has the smallest atomic radius.

(13) The most chemically active element in group 7A

EJ Choose the correct answer
—_ Attempts to classify elements and the modern perlodictable

(1) In Moseley’s table, each element exceeds the preceding element in the same

period by one ...

(@ neutron. ( proton. © energy level. (@ atomic mass.
(2) The alkali earth metals are located in the .............. of the periodic table.

@ left ® right © middle @ bottom

(3) The number of p-block elements in each period of the periodic table,
(except the 1% period), is

@2 ®6 ©10 @14

(4) The -wvovvvves - block contains most types of elements.
@s ®p ©d @f

(5) The zero group in the modern periodic table belongs to .............
(@) s-block. ® p-block. (© d-block. @ f-block.

(6) The zero group includes .............
(@) metals. (® liquid nonmetals.
(© metalloids. (@ inert gases.

(7) Among nonmetais is ........... element.
@ magnesium &) sod (©) strontium (d) bromine

(8)........ is a solid halog
@) Fluorine (b Chiorine (c) Bromine @ lodine

(9) The opposite figure shows a section in the periodic table.
Which of the following is correct ? { Al “ Si “ P ” S ‘
@ Al : Metal , Si : Nonmetal.
®P :Nonmetal , Kr : Metalloid. Ga E} As | Kr J
(© Ga : Metal , Ge: Metalloid.
@ As : Metal , S : Nonmetal.

(10) The 4™ period contains elements from the blocks ...

@sandp ®s,dandp ©s, fand p @s, p,dand f
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— The perlodic table and the electron configuration of the elements and thelr properties

(11) The elements of the (d)-block are known as .............
@ inert elements. (b transition elements.
(© alkali metals. @ alkaline earth metals.

(12) The element whose energy level M contains 2 electrons is located in the ........
of the modern periodic table. '
@ 2" period , group 3A ® 3" period , group 2A
© 2M period , group 4A @ 4 period , group 2A

(13) Which of the following pairs of elements are located in the same period in
the modern periodic table ?

@ ,,Neand  Na ® ,,Cland ,Na
©,Liand He @ ,Neand Ar

(14) The atomic number of the inert gas which is located in the 2" period is ............
@2 ®8 ©10 @18

(15) An alkali metal is located in the 2" period, its atomic numberis ............
@9 ®7 ©5 @3

(16) If the last energy level of a halogen atom is the level L, its atomic number is
@7 ®9 ©17 @19

(17) An element is located in period 3, group 3A and its nucleus contains 14 neutrong
so its mass number s .............

@30 o 27 (© 24 @20

(18) Lewis structure includes 2 unpaired electrons in the atomof ............
@ ,C ® N © P @S

(19) Which of the following represents the Lewis structure of nitrogen atom _N ?
N ®-N: ©:N: OB

(20) Which of the following pairs of elements a:'e monavalent ?
@, Naand F  ® Nand P  (© Naand P (@
(21) lodine is ..........

(@) trivalent, (b divalent. (© monovalent. (@) zero.
(22) The valency of argon is ............
@0 1 ©6 @8

(23) The first four elements in group 4A have the same ............
(@ number of electrons in the first and last energy levels.
(b atomic radius.
(© number of energy levels.
(@ melting and boiling points.

W 1 : The Matter
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(24) The element which has the smallest atomic radius among the following elements

@ C © 5! © o @ o
(25) The element which has the largest atomic radius in the same vertical group is
the one with ..........
@) the least number of neutrons in its hucleus.
(b the least number of protons in its nucleus.
(© the least number of nucleons in its nucleus.
@ the largest number of electrons revolving around its nucleus.

(26) What is the change which happens in the alkali metals as the atomic number
increases ?
@ Their physical state changes.
( Their melting points decrease.
(© Their atomic radii decrease.
@ Their boiling points increase.

(27) Which of the following describes the element ;X ?
@) Its nucleus contains 4 protons.
([ It is a gaseous element at room temperature.
(© ltis located in the group 3A of the periodic table.
@ ltis located in the 2" period of the periodic table.

(28) The vertical group in the modern periodic table that includes the most active

metals is .............
@) the halogens group. (o) the atkali metals group.
(©) the TA group. i the zero group.
(29) The atomic number of the mast active hatogen 18 ...
@19 ® 35 © 17 @9
A Choose from columns (B) and (C) what suit them in column (A)
@ (A) (B) (C)
The block Its location Its properties
(1)s (1) in the middle of the table (1) it includes transition elements
(2)p (2) in the left of the table (2) the zero group s its last groups
(3)d (3) at the bottom of the table (3) it consists of 3 vertical columns
L (4) in the right of the table (4) it consists of two vertical grousz
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@) (A) (B) (C)
(1),N | (1)is located in period 1, group 3A | (1) it is a'halogen.
(2) ,Mg (2) is located in period 3 , group 2A | (2) it is trlvalent'.
(3) L (3) is located in period 2, group 1A | (3) it is an alkaline earth me'tal.
(), (4) is located in period 2 , group 5A | (4) it is the least active alkali me’r?l. |
(5) is located in period 2 , group 7A | (5) its Lewis structure includes 4 unpaired g
\' ~J

3 Complete the following sentences

—  Attempts to classlfy elements and the modern perlodic table )

(1) The elements in Mendeleev's periodic table were arranged according to ...............,
while in Moseley's periodic table, they were arranged according to .................

(2) In the modern periodic table, elements are classified according to the ascending

order Of ............... and the method of filling ................
(3) The only liquid halogen'is .............. , While ............... and aiis.. are gaseous halogens
(4) The number of inert gases is ... , while the number of other nonmetal gases
I8 s
(5) Each period of the periodic table starts with an .............. element, except
period 1, which starts with ... element.
(6) The alkali metals belongto ... block, while the halogens belong
10 .ot block
(7) The elements of group 1A are called ... , While the elements of group 7A are
called ...............
(8) Potassium belongs to the group .......... , While fluorine belongs to the group ..............
(9) All elements of group 1Aare .............. except hydrogen, while all elements of
group 7Aare ... P
(10) Transition elements are located in the ............ block, w#hile inert gases are located
inthe .............. block.
(11) The transition metals start to appear in the period numoer ...
(12) The elements of the (f)-block are located in the .............. of the periodic table, while
the elements of the (d)-block are located in the .............. of the periodic table.

— The periodic table and the electron configuration of the elements and their properties

(13) In the periodic table, the .............. number indicates the number of electrons in
the last energy level of an element's atom, while the ............ number indicates
the number of occupied energy levels.

(14) The two elements ,,Mg and , Ca are located in the same ............ , while the two

elements 4Be and 6C are located in the same ...
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(15) The Lewis model of the fluorine atom F includes .............. single electron, so its

valency is ...

(16) The valency of any alkali metal is ............... , while the valency of any alkaline earth
metal is ...

(17) The element located in period 2 , group 2A , its atomic number s ..............
and belongs to the ............ block.

(18) The opposite figure represents a section in the periodic table with X
hypothetical element symbols: 7
1- Element (L) is located in the ............. period , group ............. ﬁz 1 ’ ﬂ

2-Element (D)is a ........... element and belongs to the ........... block.

(19) As the atomic number of group 7A elements increases, the atomic radius ................
and the melting and boiling points

@ Complete the following sentences using the given words::
“Names and concepts may be used more than once”

‘ Mendeleev} : Ueutrons ] : l Moseley ] ,mtherford'
[Bofﬂ ) [Protonq ; @micmasses] ,[Atomicnumbers]

(1) The scientist ................ discovered that the periodicity of the properties of the
elements is related to ............. ratherthan ...............
(2) The scientist ............... added the zero group, which includes inert gases,
to table
(3) The scientist ............... discovered that the nucleus of the atom contains positively
charged ...
Complete the following senianros uz iy the given words

w1 | "Each word can be used more than once"

et
(1) The number of the inert guess . ihe number of the other nonmetal gases
in the periodic table.

(2) The number of elements in period 4 s ... the number of elements in period 3
in the periodic table.

(3) The number of electrons in the last energy level of metals is ... the number
of electrons in the last energy level of nonmetals.
(4) The number of valence electrons around the symbol of fluorine in its Lewis

(Greater than } , { Equal v |,

1
{

structure is .......... the valency of fluorine.
(5) The valency of elements in group 7As ............ the group number.
(6) The boiling point of bromine is ... the boiling point of chlorine.

(7) The chemical activity of alkaline earth metals is
alkali metals.

................ the chemical activity of
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BB Complete the following tables:

Atomic Electron Period Group Bloc
L simar: number configuration number number k
e e 28,6 | e | | i, 1
20Ca ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 4 L e | e
Location in the modern Atomic : 4
tructu
) Element periodic table Aimlsar Block | Lewiss re
Y BEHOU G BIOUBAA 1 i | s (| esvriesssir
& ] e A N it ki
[ . ; Lewis ‘
(3) Element | Electron configuration &irticturs Valency | Type of element
15P .................................................... Trivalent |  ooreeeeeee
7= I [P (R e — Metalloid
............... 2 : 8 : 3 IA.IO ERORDE I~

B2 Mark (¢) or (x) for each statement, with correction::

— Attempts to classify elements and the modern periodic table

(1) Mendeleev added the zero group, which includes inert gases, to his periodic

table. €
(2) The modern periodic table consists of 9 horizontal periods and 13 vertical groups. ()
(3) Argon and helium are both active gases. €
(4) The modern periodic table contains 11 gaseous elnmeanis, ()
(5) The (p)-block in the modern periodic table consists of & vertical groups. ¢ ]
(6) The (d)-block contains most types of elements. ()

— The periodic table and the electron configuration of the eleriients and their properties

(7) The position of an element in the periodic table can be determined
by knowing its mass number.
(8) Elements in the same period have similar chemical properties.
(9) The element located in period 1 and the zero group has an atomic number of 1
(10) The element located in period 2 and group 16 is a divalent metal.
(11) Elements X 1Y 5,2 are located in the same period and three consecutive groups.
(12) The valency of an element in group 4A equals the group number.
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(13) Both alkali metals and halogens are monovalent. &,
(14) The atomic radius increases in the same group as the atomic number increases. ( )
(15) Chlorine is a gaseous element with a boiling point lower than 25°C ()

[0 Correct the underlined words :
— Attempts to classify elements and the modern perlodic table

(1) Elements in Mendeleev's periodic table were arranged according to their atomic
numbers.

(2) Mendeleev discovered that the properties of elements repeated periodically at
the beginning of each sublevel.

(3) Most elements in the periodic table are liquids at room temperature.

(4) The electron configuration of an alkaline earth metals end with one electron,
while that of halogens end with two electrons.

(5) Alkali metals begin to appear in period 4 in the modern periodic table.

(6) All elements of the (f)-block are nonmetals, while metalloids belong to the (s)-block.

— The periodic table and the electron conﬂgura_tion of the elements and their properties

(7) The element whose atomic number is 18 is located in period 2, group 16
(8) Lewis dot structure of the beryllium atom ,Be includes four unpaired electrons.
(9) The valency of halogens is 7

(10) The melting point of lithium is equal to that of sodium.

ff] State the number (or the figure) which indicates each of the following :
—  Attempts to classify elements and the modern periodictable

(1) The number of elements in the modern periodic table so far.

(2) The number of periods in the modern periodic table.

(3) The number of groups in the modern periodic table.

(4) The number of hlocks in the modern periodic table.

(5) The number of (s)-tiloek groups, (6) The number of (p)-block groups.
. The perfodic tatilo nidt the smioctven conliguration of the elements and thelr properties

(7) The number of occugied onergy levals with electrons in the atom of calcium

element , Gl

(8) The number of electrons in the last energy level of neon.

(9) The number of unpaired eloctrons In the Lewls structure of argon atom | Ar
(10) The valency of inert gases.
(11) The number of valence electrons In the atom of phosphorus P

A Determine the location of each of the following elements in the modern periodic
table, and state thelr valencles .

() N )8 o) F @ K
(5) Ho O ), sl
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{8 What is the atomic number of each of the following elements :
(1) An element that is located in period 2 , group 6A
(2) An element that is located in period 3 , group zero.
(3) An element that is located in period 1, group zero.
(4) An element that is located in period 3 , group 4A
(5) An element that is located at the end of period 2
(6) An element that is located at the beginning of period 4
(7) The monovalent metal located in period 4
(8) The trivalent nonmetal located in period 3
(9) The element located in period 3 in the first group of the (p)-block groups.
(10) The alkaline earth metal which is located in period 4

Give reasons for each of the following :
— :K&ehﬁirsftaﬁlé_sfsify’Ve_'_rlé-hé‘ﬁtgénd the modern pEriodic table/ )
(1) The scientists have made several attempts to classify elements.
(2) Moseley rearranged elements in his periodic table in ascending order
according to their atomic numbers.
) Sodium 4Na belongs to the alkali metals group.
) It is difficult to identify metalloids based on their electron configurations.

(3
(4

~_;The periodic table and the electron configuration of the elements and"t!]eir properties

(5) Potassium element oK is located in period 4 , group 1A in the modern periodic
table.
(6) Both elements ,;Aland _Clare located in the same period in the modern periodic
table.
(7) Helium element ,He is located in group zero, not in gi
(8) Elements of the same group in the modern pericdic ¢
properties. :
(9) The valency of each of boron B and nitrogen N is trivaler
(10) Halogens are monovalent nonmetals
(11) The valency of any inert gas is zero.
(12) Scientists cannot discover a new element between sulphur 168 and chlorine 17CI
in the modern periodic table.
(13) Potassium is a solid element at room temperature.
(14) Chlorine is a gaseous element at room temperature.
(15) The boiling point of fluorine oF is lower than that of chlorine ,.Cl
(16) The melting point of lithium L| is higher than that of sodlum Na
(17) Potassium reacts more wgorously with water than sodium does

C‘J
r—'i‘

What is meant by each of the following :

(1) Alkali metals. (2) Alkaline earth metals. (3) Halogens.
(4) Inert gases. (5) Metalloids. (6) Metals.
(7) Nonmetals. (8) Valence electrons,
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f@ What are the results of increasing the atomic number for each of the following :
(1) Elements in the same group (regarding the number of occupied energy levels with
electrons).
(2) Elements in the same group (regarding the atomic radius).
(3) Alkali metals (regarding their melting and boiling points).
(4) Halogens (regarding their melting and boiling points).
(5) Alkaline earth metals (regarding the chemical activity).
(6) Group 7A elements (regarding the chemical activity).

Choose the odd word or (symbol) and mention the relation between the rest:
__ Attempts to classify elements and the modern periodic table )
(1) Mercury / Magnesium / Calcium / Potassium.
(2) Hydrogen / Chlorine / Nitrogen / Bromine. (3)s/p/o/d/f

(4) Group 2A/ Group 3A/ Group 4A / Group 5A
(

5) Chlorine / lodine / Sulphur / Fluorine. (6) Krypton / Xenon / Nitrogen / Radon.
(7) Silicon / Boron / Antimony / Cesium.

— Tbegérgid_lg table and the electron configuration of the elements and their properties

®) Mg/ Al Si/ P 9), Na/ Lil Mgl K
(10) F/ C/ B/ A

B3 Arrange the following sentences:
(1) A transition element / A metalloid / An inert element / A strong metal / A nonmetal
(From right to left in the madarn periodic table).
(2) ,O/,C/ He/ B (irs:

iiar according to the number of valence electrons).
(3) oF /Al o [ G fin sscanding order according to valency).

(4) N/ ,Br/ JLi ] K (i 7 oraer according to boiling point).

(5) aNal Lil K/ Cs(insscending order according to atomic size "or radius").

(6) F/1/Br/Cl (In ascending order according to the chemical activity).

B Compare between each of the following :

— Attempts to classify elements and the modern periodic table

(1) Mendeleev's periodic table, Moseley’s periodic table and the modern periodic table
(In terms of : The scientific basis for classification).

(2) (s)-block and (p)-block (In terms of : Location in the modern periodic table -
Number of groups — Types of elements).

(3) Alkali metals group and halogens group (In terms of : Group number — Their
block — Number of last energy level electrons — Examples of their elements).
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(4) Group 2A and group zero in the modern periodic table (In terms of : Group ”an
— their block - Number of last energy level electrons - Examples).
(5) Mercury and Bromine (In terms of : Chemical symbol - Physical state - Type ¢

element).
(6) Metals and nonmetals (In terms of : Number of last energy level electrons —

“Their block - Physical state).

—_ The periodic table and the electron configuration of the elements and their properties )

(7) Element 20Y and element 1 0X (In terms of : Electron configuration - Group
number - Period number — The block they belong to).

(8) Element ,.X and element .Y (In terms of : Location in the periodic table - GrolJF
name - Lewis dot structure - Valency).

(9) Fluorine and Cesium (In terms of : Location in the periodic table - Chemical

activity).
|
EJ Study the following figures, then answer the questions:
(1) The opposite figure: represents a section X Z
in the modern periodic table: 7 ———

(1) What are the names of the element blocks
indicated by the letters (X), (Y) and (Z) ?

(2) How many groups are in each block ?

(2) The figures below show the electron configurations of some atoms :

) (5)
Which of these figures represents :
(1) A metalloid. (2) A noble gas.
(3) An alkali metal. (4) A halogen nonmetal.

(5) An element whose Lewis dot structure includes two unpaired electrons.

(3) The opposite figure shows the electron configuration of element (X)

(1) Determine :
1- The location of the element in the modern periodic table.
2- The block to which the element belongs.
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(2) Conclude the atomic number of :
1- Element (Y) that follows (X) in the same period.
2- Element (Z) that follows (X) in the same group.

(4) The opposite figure represents a part of the modern x|
periodic table: T
17
(1) Determine the atomic humber of the element that 1

precedes element (Y) in the same period.
\ «The letters in the table are
(2) Draw the Lewis dot structure for element (Z). not actual element symbols»

(3) Complete: These elements are located at the far ............
of the periodic table and belong to ............... block.

(5) From the opposite Lewis dot structure of element (X)
located in period 3 :

- >

(1) Determine :

1- The type of the element.
2- The number of the group of the element in the periodic table.

(2) Conclude the valency of element (Y) which follows element (X) directly in
the same group in the periodic table.

(6) The following figures are the Lewis dot structures of some elements :

. ee e 00

W eXe Y. z -Q:

(1) (2) (3) (4) (5)
Relate each figure o the appropriate statement without repeating figures :
(1) An element with zero - (2) A monovalent nonmetal.

(3) A trivalerit nornime (4) A trivalent metal.
(5) A monovalent 1

(7) The opposite figure represents

1[A] N
a part of the modern periodic table: 2 Z/BlJ
(1) What s the type of element (8) ? 3 [X|L TR 9D
(2) What does the shaded region 5 R
in the table represent ? 6 |E

(3) Mention the letter which «The letters in the table are not actual
represents: element symbols»
1- A transition element.
2- An inert gas.
3- The element in group 1A which has the largest atomic size (radius).
4- Divalent elements.
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(8) The opposite figure represents the periods (NG (A “@. DD 20
2 and 3 of the modern periodic table : pertod 2| A :[ l: Q[ [o] { 3

(1) Conclude the hames of whikial J —JﬁLS } 3
the elements (A) and (C). «The letters in the table are not actuf,,'

element symbols»

(2) What is the physical state of
element (B) at room temperature ?
(3) Conclude the melting point of element (2) relative to room temperature.

(9) The opposite figure represents one of the groups of the modern

periodic table: X
(1) What is the name of this group ? What is the valency of any of 17
its elements ? | | Z]
(2) Which block does this group belong to ? L
(3) Calculate the atomic number of element (Z). M |
(4) Mention the letter which indicates: «The letters in the

table are not actug
element symbolss

1- The element with the highest boiling point in this group.
2- The most chemically active element in this group.

The opposite figure represents one of A (x| p|E[G] Y] Z]
the periods in the modern periodic table : «The letters in the table are not actual
(1) What is the number of the period shown in AEDETee s
the figure ? Why ?
(2) From this period, mention the letter which indicates:
1- A halogen element. 2- Aninert gas.

3- The most active nonmetal element.
(3) Which block does element (X) belong to ?
(4) What is the type of element (D) ?

7l Variant questions:

(1) Mention the most important achievement of each of the following :
(1) Dmitri Mendeleev. (2) Rutherford. (3) Moseley. (4) Lewis.

(2) Classify each of the following set of elements into two groups , where each
group of elements have similar chemical properties, then mention their block :

(M S, ,Mg, ,,Ca, 0, Be (@ E, . D, .C X A

142 "M1T7T 19

(3) lllustrate with a diagram the electron configuration of the element 120, then :
(1) Determine the location of the element in the modern periodic table.
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(2) Conclude the atomic number of :
1- Element (Y) that follows it in the same group.
2- Element (Z) that precedes it in the same period.

(&) You have three elements O and ,Z:

(1) Determine the type and block of each element in the modern periodic table.
(2) Draw the Lewis dot structure of each of them.

(5) Two alkali metals (X) and (Y),
If the atomic radius of element (X) is 157 pm and that of element (Y) is 191 pm :
(1) Which is more chemically active ? (2) Which has higher melting point ?

@ The opposite table shows the melting < Melting Boiling
and boiling points of four substances : uhstanes point point

(1) Determine the physical state of each (A) 50°C 90°C |
substance at room temperature. (B) 20°C 120°C ]
(2) Determine which substances are in (C) 5°C 70°C ‘
the liquid state at 85°C N (D) _5°C 18°C j

igher- i Answered
) Higher-order Questions

7 Choose the correct answer :

(1) What is the difference between the number of (s)-block elements of the period 3
and the period 4 in the modern periodic table ?

@0 ©2 ©8 @10
(2) An element its atomic number is18, the element which precedes it by two groups
its atomic numberis ...
@2 04 (L) 16 @ 20
(3) The opposite figurs represerts 2 section in the periodic table: FA D |
1- Element C belongs o the group of the ... ok
(@) inert gases. (b) halogens. B
(c) alkali metals. (d) metalloids. [e] [8] [c]
2- ElementDis oo «The letters represent hypothetical
@ A o8, @ - © . quuid. symbols of six different elements»
3- The atomic number of element Ais ...
@7 ®8 © 17 @18

(4) Potassium is located in period 4 , group 1A
How many neutrons are found in the nucleus of potassium-42 isotope ?

@19 ® 20 ©23 @ 42

Lesson 2 : The Periodic Table of Elements | 77

(%] CamScanner



¢

L]

(5) Which of the following Lewis structures represents a chemically inactive elemem

@:W: ®:X: ©-y @-z
(6) Which of the following ls correct ?
]
2 o] / % 107 g 107 g 10)
1528_ / —;;gés 481 '§§3-
wbgd 5861 5861 BE6
5844 / 524+ 58 4 5.8 4
Lt L0 £ < 0
E 24 / 5 2 4 g 2 A 2 21 A
> 5 b&» 7 el
& 0246810 e RIS 0 246810 024681
Atomic number Atomic number Byl Atomic numbe
® ® © @
(7) From the opposite table: ‘ oilin
. Substance Mel?mg E -
At temperature 26°C, ......... point point
(@ substance (A) is solid. (A) 19°C 102°C
(& substance (C) is solid. (B) —5°C 18°C
(o) substances (A) and (B) are liquid. . (C) 71°C 134°C
(@ substances (A) and (C) are gases.
(8) From the opposite table: Melting Boiling
: Substance g :
The three substances are in the same point point
physical state at ....... ‘ (A) 42°C 78°C
Sl T B | 2c | ese
@ 75 C @ 80 C (C) 5400 gooC
(9) The graph .......... represents the relation between the chemical activity of alkali
metals and the period number of each of them.
Chemical Chemical Chemical Chemical
activity activity activity activity
Period ‘ Period — . Period Period
number number numbe1 number
PX] The opposite figure represents a section in the periodic table. A
If the electron configuration of element (X) is (2,8,2): Dlxlc
(1) Write the electron configuration of each of the elements (A)and (C). B

(2) Determine the period number and group number of element (D).
(3) Find the atomic number of element (B), and mention the block to which it belongs.
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