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The Periodic Table
and Periodic Law

Section 1 [ Development of the Modern Periodic }

MAIN IDEA :

The periodic Table evolved over time as scientists discovered more useful ways to compare and
organize the elements

Dictionary

3

categories
Element i i i Il prosthetics e lna Ll bl
Compound - ¢ | fabrication il
Atomic mass 4y ) 4 abundant 89| column 2 gas
Atomic number scientists seemingly Sl Ao
Periodic table 940 Jsaadl ll submarine dal gl fl refrence e
Periodic law sl oA |l metalliods <) 3181 oLl | Stair step line | zoxial) i) s A
contributions 39> /bl [l extensively trend
demostrated A5 chips i hampered
representative dliaal) /Ausi ) | Solar cell dpwadd) YA B Octaves law
inflammable Juidd L& | clay : mercury

|| malleable duuctile ! 18§ light

| i | charcoal sl | ifelike

|

familiar transition ey | Alkali metals a4 plal) o 34l
nonmetals
emit

| apparent

Noble gases || 4Ll <31 | halogens il slled)
lanthanide : actinide i isy)
several

By increasing 834 3% | repetition &) S Ak |l devices 554>

glailly (§sdilly cladual) g duthl) aead (Sliad
Jie ala¥) i |
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Periodic Law Is periodic repetition of chemical and physical Properties of the elements
when they are arranged by increasing atomic number

Representative That elements in groups 1,2 and13 to18 posses awide range of chemical

elements(main group) || and physical properties

Transition elements That elements in group 3 to 12

Metals Elements that are generally shiny when smooth and clean ,solid at room

temperature,and good conductors of heat and electricity
Alkali metals That elements in group 1 (except hydrogen)

Alkaline earth metals [ That elements in group2

Non-metels Are elements that are generally gases or brittle, dull-lookimg solids

halogens That elements in group 17, are often part of compound

Noble gases The extremely un reactive group 18elements

Metalloids(semimetals) || That elements found in bordering the stair step line

v__Development of the periodic table

Contributions

Antoine Lavoisier Compiled alist of elements that were known at the
(1743-1794) time(33elements)
Organized elements in 4 groups: gases, metals,
nonmetalsand earths

J.Newlands Arranged elements by increasing atomic mass
(1837-1898) Noticed the repetition of properties every 8 elements
Created the law of octaves

Lothar meyer Demonstrated a conection between atomic mass and
(1830-1895) elements properities
Arranged the elements in order of increasing atomic mass

Dmitri mendleev Demonstrated a conection between atomic mass and
(1834-1907) elements properities
Arranged the elements in order of increasing atomic mass
Predicted the existence and properities of undiscovered
elements
Arranged elements with similar chemical properties
horizontally .he left empty spaces for elements that were
not yet discovered

Hennery Moseley Discovered that atoms contain aunique number of protons
(1887-1915) called atomic number
Arranged the elements in order of increasing atomic
number, which resulted in aperiodic pattern of properties

0508194296 2 Jie ala¥) asad ) dae)
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v' The modern periodic table

» Consists of boxes , each containing an element name, chemical symbol,atomic number
,atomic mass and its state.

Elementa arranged in order of increasing atomic number

Consistes of 7 periods (horizontall rows) and 18 groups (families)

Elements are classified as: metals, nonmetals and metalloids

Alkali metals(group 1) exist as compounds ? because they are reactive

YVVVYVYY

> horizontall rows » Vertical columns
» periodic table Consistes of 7 periods > periodic table Consistes of 18 groups

> different chemical properties > have the same chemical properties

all solids except Hg (Mercury) Solids — liquid(Br) bromine and gases
Shiny Dull- brittle

Good conductors of heat and electricity They ae poor conductors of heat and
electricity

Malleable:they can bepounded into thin Non malleable

sheets

Ductile:they can be drawn into wires Non ductile

Most of representative elements and all v’ To the right of the periodic table

transition elements are metals

High melting points Low melting points (some are even gases-at room
temperature)

Metalloids
They have physical and chemical properties of both metals and non metals
They are found in the stair step line in periodic table
They are bordering the stairstep line in periodic table
Known as semimetals or semiconductors

Examples: silicon (Si) — germanium (Ge)

VYVVYVY <

v" Transition metals
> Divided into transition metals and inner transition metals
> Inner transition metals are two sets: lanthanide series and actinide series

0508194296 3 Jie ala¥) asad ) dae)
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Lanthanide series actinide series

v 14 elements v 14 elements
v Found in period6 v" Found in period7
v" From cerium(ssCe) to lutetium (71 Lu) v" From thorium(soTh) to Lawrencium (103 Lr)
v Used extensively as phosphors v" Radioactive elements
substance that emit light when stuck

by electrons because it is strong and
light

v' They are located along the bottom of periodic table
v' They are block F

v Halogens(group17)
» Very active nonmetals like group1,2
» Are often apart of compounds

v"“Nobel gases(group18)
> Extremely un reactive elements (stable)that they undergo virtually no chemical reaction
> Are used in lasers, avariety of light bulbs and neon signs

Element/Compound

Sodium Na One of compound of salt
Lithium Li Often used in batteries

Important for health

Magnesium (Mg) In fabrication of electronic devices such as laptop because Mg : solid and
relative light
Titanium (Ti) Make frames for bicycles and eye glasses |

Compound of Are commonly added to toothpaste and drinking water to prevent tooth decay
Fluorine(F)

Si, Ge Used in extensively in computer chips and sollar cells

Silicon(Si) Make prosthetics or in lifelike applications

» Periodic law can be used to predict un known elemental properities.
» Mandeleev predict the properties of the yet to be discovered elements sacandium ,
gallium and germanium
» Newlands noticed that the properties of elements repetated every 8 element, in the same
way musical notes repeat every 8 note and form octave
e
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Section 2 [ Classification of the elements }

Main idea :
v . elements organized into different blocks in the periodic table according to
their electron configurations
v Chemical elements are identified according to details about the arrangements of their electrons

word meamng Word meanlng

fortunately BEENI NN predlctable manner

Electron configuration S ASW &5 B synthetized
Valence electrons S8l ol sl proceed down

single 3 )da orbital

block o ongoing
comprised Jaidy partially
span ) Hold
unique yaan/ 2 2 outermost

undergo o, virtually
v Organizing the elements by electron configuration

»You can determine an atoms electron configuration and its number valence electrons from
its position on the oeriodic table

» Atoms in the same group have similar chemical properties ? because because they they all
have the same number of valance electrons

» The group 1 elements have similar chemical properties (why?)because they they all have
the same number of valance electrons(1 electron )ns' or have single electron in their out
most orbitals

» Each group 2 element has avalence electron configuration of ns>

» Each groupsl,2,and 13 to 18 on the periodic table has its own valence electron configurat

Valance electrons || That electrons in the highest principal energy level of an atom

v Valence electron of representative elements

Group valence electrons

le
2e
3e

4e

Se
6e
Te

8e ethe exception of helium which has only (2) valence electron
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group Two groups:1 .2 Six groups 13,14,15.16.17.18 Ten groups:2 — 12 Between3.4

location | Left of periodic table Right of periodic table Middle of periodic table Down of periodic table

Kind of | Have representative Have representative elements Have transition elements Have inner transition metals

elements | elem ents

Prop. v" Groupl:elements have v" Thereareno p-hlock elements || v largest of the blocks v areusually characterized by
partially filled s orbitals in period 1 because thep sub- || ¥ areusually characterized afilled outer most orbital of
containing one valance level doesn’t exist for the first by afilled outer most energy level (n)and filled or
electron (ns)) principle energy level(n=1) orhital of energy level partially filled 4for 5f orbitals

v" Group2:elements have v" Thefirst element in block p is (n)and filled or partially v the electrons of f sublevel do not

completely filled s B horon filled d orbital of energy fill their orbitalsin apredictable
orbitals containing 2 v" comprise noble gases which level (n-1) manner
valance electron(ns?) are stable

» The electron dot structures illustrate the connection between group number and
number of valence electrons

The S,P.d.f block elements
» The periodic table has columns and rows of varing sizes
» The periodic table is divided into 4 distinct blocks s,p,d,f
Because there are 4 different energy sublevels s,p,d.f filled with valene electron

Period 1 Contains only S-block elements 2
Period2and3 Contains S-and p-block elements 8
Period4and5 Contains S,pand d-block elements 18
Period6and7 Contains S,p,dand f-block elements 32

Notes:

V" the p-block span six groups why?because the 3 p orbital can hold asix electros

v the 48 orbital is filled before the 3d orbitals (why)?

Because the 4S orbital has alower energy level than the 3d orbitals (Aufbau principle)

v' the d-block span 10 groups why?because the 5 d orbital can hold atotal of ten electrons

v" the f- block spsns 14 columns of the periodic table (why)? Because there 7 f orbitals holding
up to maximum of 14 electrons
the s-p-d and f blocks determine the shap of the periodic table
The Period in periodic table : the energy level of an element valence electrons

AN
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element Electron Per10d(pr1nc1pa (Valence Group block Klnd of element
Conf| urations lenergy level elctron)

Representatlve

1HO 9048

1s!

2Hea sl

152

Represe.

3Lip s

152 2st

Represe.

aBeash

152 2s2

Represe.

sBosus

1s2.2s2 2p!

Represe.

6CO%S

1s2 252 2p?

Represe.

TN g A

1s2? 2s2 2p3

Represe.

8O (s

1s? 252 2p*

Represe.

oF ) std

1s2:2s? 2p°

Represe.

10NeC g+

1s2 252 2p®

Represe.

11Nap g3 g

[Ne] 3st

Represe.

12Mgp saesiSla

[Ne] 3s2

Represe.

13Alp 520 51)

[Ne] 3s? 3p?

Represe.

1451098

[Ne] 3s? 3p?

Represe.

15P  shagd

[Ne] 3s? 3p3

Represe.

165 S

[Ne] 3s? 3p*

Represe.

17CLsS

[Ne] 3s? 3p°

Represe.

18BATCO )

[Ne] 3s? 3p°

Represe.

19K g2l 52

[Ar] 4st

Represe.

20Cap saals

N =R AN N AR NN = RANN B W N =D

[Ar] 4s2

Represe.

21Scp gilSu

[Ar] 4s2 3d!

transition

22Tip sl

[Ar] 4s? 3d?

transition

[Ar] 4s? 3d3

[Ar] 4s! 3d°

transition
transition

25Mn jiaia

[Ar] 4s2 3d°

transition

26Feda

[Ar] 4s2 3d®

transition

27C o<k oS

ORI AN AW -

[Ar] 4s2 3d’

transition

28NidSs

[y
=

[Ar] 4s2 3d8

transition

20Culad

[y
[

[Ar] 4s! 3d?°

transition

ey
1 \®]

[Ar] 4s2 3d10

| transition

-
w

[Ar] 4s? 3d10 4p!

I Represe.

2Geassile

[
=

[Ar] 4s2 3d10 4p2

Represe.

33ASEH)

ek
wn

[Ar] 4s? 3d1% 4p3

Represe.

34Sep st

P
S
S
P
P
|
|
P
P
S
S
P
P
P
P
P
P
S
S
d
d
d
d
d
d
d
d
d
d
p
p
p
p

Abh A A A, A abAr, AR EAER P WWWWWWWWDRNRDNDDNDNDDNDNODNN-

o=y
=)}

[Ar] 4s2 3d10 4p*
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Section 3 [ Periodic trends }

Main idea :trends among elements in the periodic table include their sizes and their abilities to
lose or attract electrons

word meamng word meamng word meamng

calendar Perlodlc trends UA\P CJJJ shleld )A\A/c—mh

Keeping track At B lose 2i [l principal el

Atomic radius s A Ll caat ll Further more Ad Je 353 | less likely Adlaial J8)

aneighboring 5_sta= 3,3 Il Electrostatic 8L Octet rule Cilplaill 3ac 8
atom repulsion

adjacent >« [l corresponding JAsdl § reinforce BBLY
bonded offsets as) ) il holds onto CREINY

acquire ~iSy / bl i occupied xia fl smoothly Al

twofold S N closer i Il in similar manner Alilas 44 yhay

gain S N successive Sl §l Electronegativity A Sl i)

Atomic size Is defined by how closely an atom lies to aneighboring atom
Atomic radius Half the distance between adjacent nuclei in crystal of the element
I ion I Is an atom or abonded group of atoms that have appositive or negative charge. I
Ionization energy The energy required to remove an electron from agaseous atom
The first ionization || The energy required to remove the first outermost electron from an atom
energy
Second ionization The energy required to remove asecond electron from +1 ion
energy
third ionization The energy required to remove athird electron from +2 ion
energy
Octet rule States that atoms tend to gain , lose , or share electrons in order to to acquir afull set of
8 valence electrons
electronegativity The relative ability of its atoms to attract electrons in achemical bond

0508194296 9 Jie ala¥) asad ) dae)
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‘ Atomic radius

Trends within periods Trends within groups

v" When we move from up to down atomic radius
increase(why?)
because the outermost orbital increases in size along with
increasing principal energy level thus atom become larger

v" When we move from left to right atomic
radius decrease(why?)
because the positive charge in the nucleus
increase with increasing of atomic number
and the principal energy level with the
period remain the same v By increasing the atomic number nuclear charge
increases and electrons are added to orbitals
corresponding to successively higher principal
energy levels however the increased nuclear
charge does not pull the outer electrons toward
the nucleus to make atom smaller

Each successive element has one additional
proton and electron and each additional
electron is added to orbitals corresponding
to the same principal energy level

Moving across aperiod ,no additional
electrons come between the valence
electrons are not shield from the increased
nuclear charge which pulls the outermost
electron closer to the nucleus.

The larger orbital means that the outer electrons
are farther from the nucleus this increased
distsnce offsets the pull of the increased nuclear
charge

The additional orbitals between the nucleus and
the outer electrons are occupied , the electrons
shield the outer electrons from the nucleus

s Fi ’ li o ’ wae of bonds th 1 " Chemical symbol 18
Figure 10 Atomic radii depend on the type of bonds that atoms form. — i Ry i i
3ggd‘td n;;!alliic : . ‘ —— Relative size g
um atoms in =

; crystal lattice Bonded nonmetal hydrogen 2 13 14 15 16 17
v atoms in a molecule Li 152 | Be 112 B&|c 7 NT5|0 B|FE R Nt
P\
2 ‘
\™\_74pm ® 6 o o (o |@)e|e
\ \g_.. |
Na 186 |Mg160 | | A1 143|sing | P10 |s 103 cli0 Ar 38
3
;‘ ® 6 6 o 6 o o
[k 227[ca 197 Ga135 | Ge122 | As120 | Se 119 | Br 114 | Kr 112
4|
@O oo 000 o0
l_bi‘i; Sr 215' In 167 | Sn140 | Sb 140 | Te 142 | I 133 Xe 131
5 ®
ks 00| © 0666
The radius of & metal atom & one-hall The radius of a nonmetal atom is often Cs 265 Ba 22| | T 170 | Pb 16 | B 150 | Po 163 ‘ At140 | Rn 140 |
the distance between two adjacent determined from 3 malecule of two 6 ‘ ‘ ‘ ‘ ' . . .
!
atoms in the crystal dentical atoms

Prepared by / mr.Naeem Elemam Akl
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v" Formation of ions affects the size of an atoms
v/ Atoms can gain or lose one or more electrons

v Atoms lose valance electrons from outer
orbital

Result : smaller radius (why?)

Because that experience agreater nuclear

v

charge allowing these remaining electrons to

be pulled closer to the positively charged
nucleus.

—— —
186 pm 102 pm

Sodium ion (Nat)
[Ne]

Sodium atom (Na)
[Ne)3s'

When we move from left to right across aperiod J| v/

v

v

the size of the positive ions gradually decreases

The elements on the left side of the table form

smaller positive ions

The elements on the right side of the table

form larger negative ions

= Figure 14 The ionic radii of most of the 1

representative elements are shown in ——

» Figure 12 Atomic radii generally
decrease from left to right in a period and

generally increase as you mave down a

=)

Gererally decreases

bt

Generally increases

Atoms gain electrons and form negatively
charged ions

Result : larger radius (why?)

Because the addition of an electron to an atom
increases the electrostatic repulsion between
the atoms outer electrons forcing them to
move farther apart the increased distance
between the outer electronrns

fmpm»

-~

~.

Chlorine ion (Cl-)
[Me]3s?3por [Ar]

Chlorine atom (Cl)
[Ne]3s?3p®

When we move down agroup an anions
aelectrons are in orbitals corresponding to
higher principal energy levels

Resulting in agradual increase in ionic size
The ionic radius of positive and negative ions
increase

picometers (10~ m). B 20 Cc 15 N 145 F 133 |
Explain why the fonic radii increase for 2
both positive and negative lons as you 1 L 3 —
mowve down o group. 4 2 . 4 i .
Na 102 S 184 | < 18 ¥
3 | |
1+ @ 2 ‘ te .
K 138 Ge Se 158 Br 196“
R
€ 1+ @ |+ @ I 3+ e i+ e 3_.‘ 7 ‘ 1 .
Rb 152 ‘ Sr 118 in 31 Sn N Sb &2 Te 221 1 220 |
s |
+ @ |2+ @ 4“4 @ | 5+ @ | 2- 1— ‘
lonic radius — 1 = T ——
Chicsicat symbol X 18 | Cs 167 | Ba 135 Pb 831 | Bi wa
6
Charge —-1+ @ [:. 2+ @ 4+ ® |5+ @
Relative size —— = = - - = )
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Tonization energy (»lill 43Ua

v" That energy is needed to overcomr the attraction force between the positive charge of the nucleus and
the negative charge of electron

v' Example:

Li +8.64x10"° ] = Li* +¢

Ionization energy indicate strongly an atoms nucleus holds onto its valence electrons

Atoms with large ionization energy values are less likely to form positive ions

Alow ionization energy value indicates an atom loeses an outer electron easily

Lithium used in computer back up batteries ( why?) because lithium s low ionization energy where
the ability to lose electrons easily makes abattery that quickly provide alarge amount of electrical
power

Group (1) metals have alow ionization energy and are likely to form positive ions

Group (18) noble gases have high ionization energy and are unlikely to form ions because stable
electron configuration greatly limits their reactivity.

AN NN

AN

Prepared by / mr.Naeem Elemam AKI

» Removing more than one electron 0508194296

v The second ionization energy of lithium (7300KJ/mol ) much larger than its first ionization
energy (520 KJ/mol ) this means that alithium atom is likely to lose its first avalence electron but
extremely unlikely to‘lose its second

v The second ionization energy of element much larger than its first ionization energy (why?)
Because atoms hold onto their valence electrons

v" When move from left to right atomic v When we move from up to down ionization
ionization energy increase (why?) energy decrease(why?)

because the increased nuclear charge of because the atomic size increases
each successive element produces an in v" Less energy is required to remove valence
creased hold on valence electrons electrons farther from the nucleus

Negatree 3 S : :
Table 5 Successive lonization Energies for the Period 2 Elements
Positive ions decrasss oase [ |

i Biomes Valence
2 e Elechons
=
E’ B L 520 7300 1,810
__:>; : 11T . Be 900 1760 14850 2100

- ——
% i : 800 | 2430 3660 25020 32,820

 § :

: 1 1090 2350 4620 6220 37830 47280

rrems in lonic Radh 1400 2860 4580 7480 9440 53,270 64,350

1310 3390 5300 7470 10980 13330 71870 84,080

- F - ure 15 The & agram summarizes the 1680 3370 6050 840 1020 15360 = 17870 | 92,040 106,430

general trends n ionic radii. . b

" o =z O W
® ~w| o o e w N -
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v’ The electron configuration of filled s and p orbitals of the same energy level (consisting 8

Valence electrons ) is usually stable

» Exceptions of octet rule

The first period elements are complete with only ('2e ) valence

» Useful of octet rule

To determine the type of ions likely to form

AN

Elements on the right side of the periodic table tend to gain electrons in order to acquire the

noble gase configuration there fore these elements tend to form negative ions
v" Elements on the left side of the periodic table tend to lose electrons and form positive ions

Electronegativity (linus pauling)

When move from left to right across aperiod increase
When we move from up to down decrease

That unit are arbitrary units called paulings

AN N N N T N

Generally increases

-

Generally dacreases

b ed 41

L1

Trends in First lonzation
Energees

» Figure 17 lonzation enargies
generally increase from eft to right in a
period and generally dacrease as you move
dowmn a group

Prepared by / mr.Naeem Elemam Akl
0508194296

0508194296 13

Electronegativity values are expressed in terms of anmerical values of 3.98 or less

Fluorine is the most electronegativity element with value of 3.98
Cesium(0.79) and francium (0.7)are the least electronegative elements
Noble gases form very few compounds because they don’t have electonegativity values

SCUBA DIVING The increased
pressure that scuba divers experi-
ence far below the water’s surface
can cause too much oxygen to enter
their blood, which would result in
confusion and nausea. To avoid this,
divers sometimes use a gas mixture
called heliox—oxygen diluted with
helium. Helium’s high ionization
energy ensures that it will not react
chemically in the bloodstream
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Answer the following 'question :

1. Rank the following elements by increasing atomic radius: carbon, aluminum, oxygen, potassium.

2. Rank the following elements by increasing electronegativity: sulfur, oxygen, neon, aluminum.

3. 'Why does fluorine have a higher ionization energy than iodine?

4. Why do elements in the same family generally have similar properties?

5. Indicate whether the following properties increase or decrease from left to right across the

periodic table.
a. atomic radius (excluding noble gases)
b. first ionization energy
c. electronegativity

6. What trend in atomic radius occurs across the periodic table? What causes this trend?

7. What trend in ionization energy occurs across a period on the periodic table? What causes this

trend?

8. Circle the atom in each pair that has the largest radius.

a. Al or B G. Naor Na*!
b. Na or Al H. K*!'or Mg*?
c. SorO I. OorO?

d OorF J. CI' or Br'!

e..-Br or Cl

f. Mg or Ca

9.  Circle the atom in each pair that has the greater ionization energy.

Li or Be
Ca or Ba
Na or K
P or Ar
Cl or Si
Li or K

mo a0 o

10. Define electronegativity.

11. Circle the atom in each pair that has the greater electronegativity.
a. Ca or Ga

b.Br or As

c. LiorO

d. Ba or Sr

e. ClorsS

f. O or S

0508194296 14
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MULTIPLECHOICE

1. Elements in the same group of the periodic table
have the same
A. number of valence electrons.
B. physical properties.
C. number of electrons.
D. electron configuration.

2. Which statement is NOT true?
A. The atomic radius of Na is less than the atomic
radius of Mg.
The electronegarivity of C is greater than the
electronegativity of B.
The ionic radius of Br— is greater than the atomic
radius of Br.
D. The first ionization energy of K is greater than
the first ionization energy of Rb.

C.

3. Whart is the group, period, and block of an atom
with the electron configuration [Ar}as?3d1%4p™
A. group 14, period 4, d-block

group 16, period 3, p-block

group 14, period 4, p-block

group 16, period 4, p-block

ong

Use the table below to answer Questions 4 and 5.

astering Concepts
58. Whar fs lonization energy?

50. An element forms a negative ion when lonized. On what
side of the periodic table is the element located? Explain.

Of the elements magnesium, calcium, and barium,
which forms the fon with the largest radius! The
smallest! What periodic trend explains this!

60.

61. Explain why each successive ionization of an electron

requires a greater amount of energy.

62, How does the ionic radius of a nonmetal compare

with {ts aromic radius? Explain the change in radius.

3. Explain why atomic radii decrease as you move from

left to right across a perlod.

64. Which element has the larger fonization energy?

a. LN b. Kr, Ne c. Cs, Li

Explain the octet rule. Why are hydrogen and helium
exceptions to the octet rule?

. Use Figure 20 to answer each of the following
questions. Explain vour reasoning for each answer.
a. If A fs an ion and B is an atom of the same element,
is the ion a positive or negative fon?
b. If A and B represent the atomic radii of two
elements in the same period, what is their order!
c. If A and B represent the ionic radii of two ele-

65.

mFigure 20

X Z soft solid: reacts readily with = ments In the same group, what is their order?
Y B P STalure: Torme salis 67, :;:?r::‘a;z' O\tr]a;e;\;\c electrons do elements in group 1
Z - inert gas
4. In which group does Element X most likely ,._0_.. —
belong? i | R
A, l
B. 17
C. 18
D. 4 » Figure 21

. In which block is Element Z most likely found?
A. s-block
B. p-block
C. d-block
D. fblock

0508194296
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68. Figure 21 shows two ways o define an atomic radius.

Describe each method. When is each method used?
69.

Chlorine The electron conflguration of a chlorine
atom Is [Ne]3s23p®. When it gains an electron and
becomes an ion, its electron configuration changes 1
[NeJ3s23p®, or [Ar], the electron configuration for
argon. Has the chlorine atom changed to an argon
atom? Explain,

0508194296

. el.'.'\ﬁ‘ g.é\g
o) g ~ladily cildUal) g Adhal) asaad Sl
Jie ala¥) asad ) culuad
plall) pad | b s

15

Jie ala¥) and | dlac)



