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Chapter 2 : atoms, molecules, ions, and periodicity

The three most important laws that led to the development and acceptance of the atomic theory
are:

1. eLaw of the Conservation of Mass
2. eLaw of Definite Proportions
3. eLaw of Multiple Proportions

2.2 modern atomic theory and the law that led to it :

1- law of conservation of mass: (A. lavoisier)

in chemical reaction matter is neither created nor destroyed .

total mass of reactance = total mass of products

or total number of reacting atoms = total number of products atoms

example :
7.7gNa+119gcl, = 19.6 Nacl,

2- the law of definite proportions by( joseph proust ) (4l cud) ¢ 538 ):

All samples of a give compound regardless of their source or how they are prepared have the same
proportion of their constituent element . this law by( joseph proust )
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For example : 18 g of water result of 16 g of oxygen and 2 g of hydrogen the ratio
Mass ratio=16\2=8 or 8:1

Example 1 page 44

Answer : for water 1.5+12=13.5g¢g

mass ratio = 12\1.50 = 8 or 8:1

3- the law of multiple proportions ( 4éslaiall cudl) ¢ si8)by john Dalton ¢silla ¢ g3 allall




When two element from two different compound the masses of element B that combine with 1g of
element A can be expressed as a ratio of small whole number .
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Which of the following is the law of multiple proportions:
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John Dalton and atomic theory : ¢l 4,4 4 50 (solid bullet model)

1- Atoms are small discrete indivisible piece of matter
5l ALE e Gl yd e daell (oS 300
2- All element are made up of particle called atoms
A (g 45 Sa pualinll gien
3- Anelement’s atoms are identical in size ,mass and chemical properties
LS () 21 5 ALK 5 anall i Ll s ) emiall il 3
4- Molecules are simple whole number ratios of the combined element
Aapsia aae Gy Lgiam pe ot 5 jualiall Gl 3
5- Atoms of one element cannot change into atoms of another element in chemical reaction atoms
change the way that they are bound together with other atoms to form a new substance

T, IS ‘?J sl e B le ‘;:L:A:\S]\ Aty

2.3 the discovery of the electron : {9 38N il

1- Thomson’s experiment :

1( 0580957642 -5 siall dnaall ) laill dualis



cathode ode .
; T . deflect
qp = ) e
positiv
] ?.,. +| deflecting ps/ negati
plates

any metal works

Thomson using cathode rays (negative charge) conducted an experiment in which -ve charged
electron(ray cathode ) is placed near to magnetic field and detector is placed at the other side to
detect the electron

LIS 1) (o) Laa 35391 a1 posdabien Jlal i o e 3 SIS (0 ATl A1) 0y s 4 ya3 () st (5ym)
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Discovered the electron and determined the electron’s charge-to-mass ratio
Aaaa ) g AN Adadi dda g (o 9 ASY) ddas)

Electron

" Sphere of
positive charge

Plum-pudding model |
plum — pudding model of the atom (j.j. Thomson )

The atom is composed of positive cloud of matter in which electrons are embedded
g IV L IBA (e Jlaty das g0 Aalas (pe 435S0 3,30 )
Explains the positive , negative charged behavior of matter

2- Millikan oil experiment :

This experiment conducted to measure the charge of electron
uj)ﬁY\wum\éL)ﬂ\ XYY
The result :

1- Electron charge =-1.60%x 10'° ¢ negative charge
2- Electron mass=9.1x 10728 g is so small



Led to determining the charge of the electron. oS aiad s 4y sl

2-4 : the structure of the atom 3,3l Js&

1- John Dalton : the atoms are solid bullet( sl 3_5)
2- Thomson : (plum — pudding model) the atom is composed of positive cloud of matter in
which electron are embedded
5 SV LAy da g ol o ke 3,00 () 98 5 M () gasa sk 73 50l
3- Rutherford gold foil (using'a rays it is positive charge )

Discovered the atom’s nucleus (protons)& disapproved the plum-pudding model.
(05551 B sill (i) sy )3

Rutherford’s Gold Foil Experiment

Most a particles pass through
with little or no deflection.

Gold foil
Afew a particles are deflected : =
through large angles.

Source Alpha particles

¢ Detector
Lead

The result from experiment : 43l Zil

1- The atom contain a tiny ,dense center called nucleus
ol sill pelaa ypraa S je el 3
2- The nucleus has essentially the entire mass of atom and the electron weigh so little
they give practically no mass to the atom.
8 o) i) AL, 45 e lan B e il 5 SV ALK () 8 6il) a3 ,A0 ALS 5 5
3- The nucleus is positively charged
2 232l das ga ol 53l

4- The mount of positive charge balance the negative charge the electron .




(b5 IV Adladl clianil) e (6 by A sl clial) sae Y L 5eS Alaleie 5 3))
5- The electron are dispersed in empty space of the atom surrounding the nucleus.
o illy Adaymall 5,30 (e 42 )6 Anlise & il g IV iy
6- Rutherford model (solar system ) the atom is mostly empty space with dense center
of mass (nucleus ) and circling electron that had the same amount of charge as
electron but opposite sign
D33 s yISIVI 5 o) sl 8 ALK S yig ) 8 e LLe 5O Gl g oanadil) oLkl s )5 )0 ) 73 e
LAY Adliae (S5 ol 5 IV din A€ ki g ol il (5 edsm
And these particle are called protons
Charge =+ 1.60 x 10'°c
Mass=1.67262x 10724

Since the proton and electron have the same amount of charge
A_\Ll‘i)ﬂy\ A = &Lﬁh}j})ﬂ‘ Ao

2-5 subatomic particles proton , neutrons and electrons in atoms ;

Rutherford’s student (J. Chadwick ) developed the nuclear theory and proposed that
there are neutral particles within the nucleus called neutrons (uncharged)

The number of protons in the nucleus of an atom is called the“ atomic number” and is referred
to as “Z”, it's considered as the “finger print ”of any element

Elements: Defined by their Number of Protons
Ll Jaloie 98 5 (555 (oo 25 8l 5ill (B s da gy 40l il 5 o) sl Ay ks 5k a8 Gl

Atoms (particles) are composed of three subatomic particles :3

Subatomic particle Charge Mass (g ) Mass (amu)
Proton +1 1.67262x 10~24 1

Neutron 0 1.67262x 1024 1

electron -1 9.1x 1078 g Negligible

_Proton and neutron are located within the nucleus (mass of atom ) but the electron are moving outside
around the nucleus .

b\)ﬂ\d);c)&@d);igo})ﬁﬁy‘) BJJ\MJ&E&JUA\)&M‘éjo\d};yQU})ﬁ;\ﬂ\J&U}S_’ﬂ\

The number of protons located in an atom’s nucleus determines the element’s identity.
raiall &y ea 2083 Al & ol gill 883 ga gall Cligig pall 22

Atomic number (Z): it is number of protons inside the nucleus that determines the element identity
)@Jé‘)ﬂ\ 2=l JJA&}SJS@\&QU}SJA\ e

Mass number (A) :the sum of the number of proton and neutron in an atom
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Each element has unique name and symbol.

a0 pul A paie S

The element are arranged on the periodic table in order in of their atomic number
@M 2l e el (g 0all Jgaall 845 o palial)

Isotopes ; <Al

Some element have atoms of different mass only because these atoms fifer in the number of
neutron

They differ in mass because these elemental atom have different number of neutron
g il aae b caliag ad A b CadaY)

They are same element because they have the same number of proton

Gl g gl 2 (pudd Al o 40L3

Isotopes are atoms of an element have the same number of protons (atomic number) and

different number of neutrons.

They differ in mass and mass number because these element atoms have different number of
neutrons

Isotopes are identified by their mass numbers(e.g. C-12, C-13, C-14)
Protons + neutrons = mass number

Isotopic symbol:

Isotopes: When The Number of Neutrons Varies

Isotopic symbol

2X.......A= MASS number , ....Z= ATOMIC number

AL ... 27 is atomic number (2) .......... 13 atomic mass

MASS NUMBER = number of proton + number of neutron



Mass number= proton +neutron

how many proton and neutron are in the following :*

Proton Electron Neutron

S%g 16 16 32-16=16

Cuss 29 29 65-29=36
Ug‘zw 92 92 240-92=148

lons losing and gain electron :

The charge of an ion is shown in the upper right corner of the symbol.

IONS: are atoms or groups of atoms with a positive (+) or negative (-) charge and they are
formed by losing or gaining electrons .
O SN 288 ol Sy () Lal 58 5 dam s sl Al ddad Jaati s AN (e e gane 51350 0o Bole s (g 5V

Example:
for losing :
11 Nat —» e  +10 Na™ (cation) (e s 4iad Jaay (s SN (lad8 vic

METALS tend to form cations to achieve the “FULL SHELL” look

DY) Jaa K3l ) el Jaad 318l

A CATION:

forms when an atom loses one or more electrons from its outer (valence) shell (energy level).
AGlhall 5 sise go S ) s S i g gall ¢ 52Y)

Cations are positively charged because the atom has more protons (+) than electrons (-)
5 ) e S0 80l & clis sl sae Y s ge 4iad Jeny Can sall G 5Y)

For example :

Mg atom has 12 protons & 12 electrons.

O SN 125 05150 12 4 sizal)

Mg*?ion has 12 protons & 10 electrons.

s SN 105 12 Clisis ol 2o mual (i Sl 288 e

An ANION::

forms when an atom gains one or more electrons into its outer (valence) shell (energy level).
A3Ual) (5 glewa Cpa JESI g (g SN S 9a alled) ) o)

Anions are negatively charged because the atom has fewer protons (+) than electrons (-).
g IV dae (e JB) <l g3 g ) aae Y Al A Sl Jasy Qllid) 5 V)

F atom has 9 protons & 9 electrons
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F~ion has 9 protons & 10 electrons.
For gaining (adding): Cl;; +e~ = Clig (anion sews s ddbs 4ia85 Jany o5 5SI s die

NONMETALS tend to form anions to achieve the “FULL SHELL” look.
D a3y 5l s ) Ladla Jaad ) 1)

2-6 : the periodic law and periodic table :

Dmitri Mendeleev ( —lxl): developed the first periodic table he proposed that :
1- When the element are arranged in order of increasing atomic mass certain set of
properties recur periodically
Ae gana (8 qua g g Ay Al ALY 8 o) 5l Aals G pealiall i 3
2- Some element have similar physical and chemical properties be arranged them in columns.
gas (8 a5 Al 4l Hudl) Cliiall i e jualiall (an

To be periodic means to exhibit a repeating pattern.

The Periodic Law : When the elements are arranged in order of increasing mass ; certain sets
of properties recur periodically.

(u..)h.m) Wﬁéﬂ\ dﬂ\@'&d\.}_}l\u“— ;U—’gﬁ)}ﬁ\ d}éﬂ\‘fa.ﬁf)mhﬂ\ O }%@J}ﬂ\ U}MJ\
Modern periodic table :€uaall 5 ;93 J gan)

Using atomic number instead of atomic mass as the organizing principle was first proposed by
the British chemist Henry Moseley in1913.
) ?ﬂ.xj\ 4alas \SBS‘M Aa=l) O J).-\j\ Qa=1) ?\JALAL)Henry Moseley (
1- Element are arranged from left to right in increasing atomic number ( number of proton
Z) rather than atomic mass as Mendeleev
il (5 ) gall J sand) aBla (6 A aaall ba s el () bl (0 A e pualial)
2- Rows in periodic table are called periods
OJ}JWSSQ‘)}JS‘ d}dﬂ\@&d)&‘d\
3- Columns in periodic table are called groups or families of element with similar properties
ol sall (i L5 Alle o) de samn cand gy 5all Jsaall 8 Baac Y]
4- The modern periodic table is organized in 8 main groups with latter Al....8A
8-1 (1o e sana 435 jo ypaall (g 5all Jgaall &
5- There are series of element lie between the main group 2 and 3 are called transition
element with latter B
ol e g AMEEY] pealinll ans 3 Ao sanall 2 e ganall (g Sl jealiall
B
6- Main-group elements tend to form ions that have the same number of valence electrons
as the nearest noble gas ‘
Ao ganall (8 LS Jalall Jlall o jalS gilsill i g i) sae (i L) Gl ) (585 () At )l Ao sanall jualie Juad
)
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Main-group Transition Main-group
elements elements elements
d 2 i N7 A &\ o A
Group
1A pumber 8A
1 18
1| 2 2A 3 4A  5A  6A  7A 2
H 2 13 14 15 16 17 | He
5 <) 5 6 7 8 9 10
Li Be B (&) N (o) F Ne

3| 1 12 | 38 4B 58 6B 7B — 8B— 1B 2B | 13 | 14 | 15 | 16 | 17 | 18
Na | Mg | 3 4 5 6 7 8 9 10 11 12 |A] S | P | § |Cl|Ar

é i 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
§ K |[Ca | S | Ti | V [Cr |Mn| Fe | Co | Ni [ Cu | Zn | Ga | Ge | As | Se | Br | Kr
5 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

Rb Sr 3¢ Zr | Nb | Mo | Tc | Ru [ Rh | Pd | Ag [ Cd | In Sn | Sb Te I Xe

6 55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

Cs | Ba | La | Hf | Ta w Re | Os Ir Pt | Au | Hg | TI Pb Bi Po At | Rn

7 87 88 89 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 112 113 | 114 | 115 | 116 | 117 | 118

Fr | Ra | Ac | Rf | Db | Sg | Bh | Hs | Mt [ Ds | Rg | Cn

© 2013 Pearson Education, Inc
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Major Divisions of the Periodic Table

Silicon Carbon

m Arsenic
D Metals |:| Metalloids D Nonmetals

1A
1 Chromium Sulfue
] o2 ‘
H ) .
2 3 4 Tl
Li Be
3 11 12 14 15 16_i~17 18 Bromine
Na Mg Si P S Cl Ar
4 19 20 32 l33 34 35 36
K Ca Ge As Se Br Kr
s| 27| 8 50 | 51 | 52 | 53 | 54 :
Rb Sr Sn Sb Te I Xe ‘ lodine
6 55 56 8;!, 83 84 85 86 N
Cs Ba P Bi Po At Rn ;‘
7 87 88 89 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 !
Fr Ra | Ac Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn

F 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Lanthanides

5.3 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Actinides

© 2013 Pearson Education, Inc.

7

Metals : < )
They lie on lower left side and middle of periodic table they are:
1- Conduct heat and electrical current ( sb_eSl s 3, all va Jia 5a)

2- Malleable and ductile (shaped in sheet and wire &l 5 miliia die J<5 5 a5 3kl Juld
3- About 75% of the elements in the period table are metals. Jsaall & edsa gall jualiall % 75

4- Lose electrons and form cations < siSll ¢ sl <l g yi<l) Sads
5- Shiny 4x¥

6- Solids at room temperature, except Hg is liquid Jibs s 5030 lacle 48 55l 5 )) s S 4)a

Nonmetals : <l 3130
They lie on the upper right said of the periodic table.

1- Can be found in all three states (gas, liquid, & solid) of matter ALiLull s Llall C¥ls ESEN & ot ol S
4ol

7( 0580957642 - 5 siall dnaall ) laill el



11

2- Poor conductors of heat & electricity ¢b eI 5l 3 )l jall dlia ga e

3- Solids are brittle s giSla

4- Gain electrons to become anions ¢ssi geaail U 5 SIY) s

5- Except for H, found mostly in the upper right of the periodic table ¢ jall (& 35 50 (a5 nel) el
Gosd dsaall B Gaadl dga e (s slall

Metalloids < 3l oluiil
semiconductors :

They lie along zigzag line between metals and nonmetals , so
1- They have mixed properties they are solid ala ¢ 5 5 ddlida al o2 Ll
2- They are poor of conductor of heat sl all 5l eb eSUalia ga e
3- They are known semiconductors <
4- Solid at room temperature 4l 4 &l ) s A dla

lons of the main group element :

In general :
1- Alkali metals (group A 1) are very reactive and have a tendency to lose one electron and +1ions
2- Alkaline earth metals (2A group 2)are reactive but less than group 1A they have tendency to lose
two electron and form+2

They are fairly reactive ,but not quite as reactive as the alkali metals (grouplA). Calcium ,for
example ,reacts fairly vigorously with water.
Other alkaline earth metals include magnesium( a common low-density structur almetal
),strontium ,and barium

3- Halogens (group 7A)are very reactive and tend to gain one electron and form -1 ions

They are always found in nature as a salt.
CJAS @H\‘;A.AJSLAS\J@M\ALM\

Chlorine, a greenish-yellow gas with a pungent odor
Bromine, a red-brown liquid that easily evaporates into a gas

lodine, a purple solid

Halogens

Fluorine, a pale-yellow gas
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4- Noble gas or inert gases (group 8 A)are unreactive so they have no tendency to lose or gain electron
g SN €S ) 8 Y JeadY 8 il Adai e a5 Akl Ao ganall 8 ALA) il )

5- The most familiar noble gas is probably helium, used to fill buoyant balloons .Helium is
chemically stable (it does not combine with other elements to form compounds),and is
there for safe to put into balloons. <l sl &3 & axiiig g o saliel) 98 le ol Aluill @l jlall jualie JSI
Llal SI ga 5 (5 Al pualic aa Jeliii ¥ (gl iine LiliasS g8

6- Other noble gases are neon(often used in electronic signs)

7- Main group element that form cation (metals ) carry charge equal to group number

For example :
Na in group 1A form cation with one charge Na*!

Main group element that form anions (nonmetal )carry charge equal to (group -8)
Cl=7-8=-1
Transition element from various ions with different charge so no rules to predict

Finally :

Metal and nonmetal tend to lose or gain electron to reach the electron configuration of nearest noble gas

8

2-7 : Atomic mass and isotopes:
The atomic mass of element is not a simple whole number of atomic mass unite (amu) but it is

an average mass of all of its atoms (isotopes)

Atomic mass = ), natural abundance of isotope * mass of isotope

Example? :

Calculate the atomic weight of Mg isotopes given that 79% Mg-24 10% Mg — 25 11%Mg-267?
First: convert percent( to = 100) decimal

Atomic weigh = (0.79%24)+ (0.10%*25)+(0.11*26)= 24.3

2.8. Molar Mass: Counting Atoms by Weighing Them:

The Mole: The “Chemist’s Dozen”: Chemistry is quantitative in nature;
Its unit is the mole.
Mole : to calculate the a mount of substance in chemical reaction chemists use the stander

guantity called mole where:
1 mole of any substance contains Avogadro’s number (6.022% 1023 partical )

1 mole= 6.022x 1023 partical )

8( 0580957642 - 5,5l duaall ) laill dpalus
9 ( 0580957642 - 5 siall Al ) jlaill dsalss
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In periodic table each element has molar mass (e.g carbon has atomic mass 12) it means the
mass of element per one mole

mass
So, mole=——
molar mass

Mass : the mass given for element or compound molar mass is the atomic mass of element
(from periodic table Jor molecular mass of compound (sum of atomic masses of all molecule
atoms) .

Example : how many Mg atoms in 0.200g ?

mass _ 0.200g

mole = =8.23 x 1073 mole (24.31 from periodic table )

molar mass ~ 24.31
we know :

1 mole= 6.022x 1023 partical )
8.23 X 1073 mole =??????? atom

6.022x102%3x 8.23 x1073
= =4.95 x 102! atoms

1 mole

How many H,0 molecules are in 5 g?

Molecular mass = ), number of element xatomic mass of element
Molar mass = (1*2)+(1*16)=18 g

Moles = 5\18 = 0,278 mol

Convert mole to molecules

1 mole=6.022x 1023 partical )

0.278 mole = ??????? atom

6.022x1023x 0.278
1 mole

= 1.67% 1023 molecules

How many grams of Co, are in 6.75X 1022 molecules of Co,?
Convert molecules to mole :
1 mole ... 6.022 x 1023 molecules

?22? mole ............ 6.75% 10?2 molecules
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b (8 (s s e Juala
1%6.75%10%%2  _

= 1.12 x 10~* moles Co
6.022x1023 2

Molar mass (Co;) =112+ 2 * 16 = 44g\mol

Mass (Co,) = (1.12 X 1071 )(44)=4.93g

How many moles of CL, are presentin71.0g CL,?
Relation between moles and mass is mole = mass\ molar mass
So the molar mass for CL, = 2 * 35.5 = 71g\mole

Moles = 71.0\71 = 1mole

2-10 : Electron Configuration: =538 & 353l

Niels Bohr's Model: the electrons move in spherical orbits at fixed distances from the nucleus
(similar to structure of the solar system).
Wﬁﬁ\ eua.\l\ JSAS\}J\ s C'_UUC:EMA:IJ Q\J\MgéjjﬂQUj)m\z\ u\ IR CJ}AJ

Erwin Schrddinger develops mathematical equations to describe the motion of electrons in
atoms. His work leads to the electron cloud model. 48 s caai Al duluall c¥abadl s jaia i
toh b ade i Jaall 138 58 )0 8 g ST

quantum mechanics S alac Yl

electrons location in atom is described by four quantum number (n,I, ml, ms)

n (principle energy level) (oo )l 48Ua (5 ginsa

| (orbital type: s, p, d, f...) 4 A

ml(orientation of orbital)

ms (spin of electron in orbital)
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where according to( pauli exclusion principle ) sbeiudd Jsb o

(no two electrons in an atom can have the same four quantum number )
100a 55,3 3 o5 S (Y Arg )Y Akl Dae Y (g bt o Sy Y il e Tanad) 138 iy

T Ol

A,V Ul dlacl €l agd 5 5Ss Of Banl 55,0 (A s SSIY oS Y
SIS s s eml G« SIST o Sl O i mis Lilide ()5S O o
QAN GSlae olatly ) 54 pgia sl 5 IS O (inas

1- quantum number (n); dswsi ) &) i)

It indicates the electrons principal energy level ....n=1
7 A1 e laaze 7 gl i A )l A8l il gl

The number of electron in principal energy level
e=2n? for example number of electron in level 2 .... E= 2(2)"2=8 electrons

2- Angular quantum number(L) s\ o) &gl of Ao A ABal) cily giuna

It indicates the electrons orbital type (s ,p ,d ,f)

L=0ton-1
O eani A I il gl a3 Do 8 Gl sl dae )
0 Jn-1
L —value 0 1 2 3
Orbital S d F

L ld) Jsaall e el Jia

Principal quantum Principal quantum Angular quantum Orbital
name number number(L)

K 1 0 S

L 2 0,1 S, p

M 3 0,1,2 S,p, d
N 4 0,1,2,3 s,p,d, f

3- Magneticquantum number : (ml) (blial) oSl 230

=8 S5t JS 3 i) oY) 2o 30a5 8 age
S 1 orbital(2 electron ) , p 3 orbital(6 electron ) , d 5 orbital(10 electron ) , f 7 orbital (14

electron)

IfL=1, MI=-1,0,+1

[1- [0

[1+ |

If L=2 , ML=-2,-1,0,1,2

|1 E

10 (1 0580957642 - 55l daall ) Jlail) Al
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4- Spin quantum number (Ms) (Ajiall asl) 3

It indicates the direction of electron spin in its orbital (+71 , _71 ) ) acldl e a9 STV ol

lenSe

- AN sl e o ASIBU A Y1 A8 YT Ay Jald Jie

Principal Angular Magnetic number of | Spin quantum
guantum guantum guantum electrons in | number (ms)
number(n)or | number(L) | number : (ml) the orbital
level or  orbital

energy type
_Mg(12)= 3 L=S=0 IfL=0 ML=0 2 (+_1 e )
15225%2sp®3s? z 2
P(15)= 3 L=P=1 If L=1 ml= 3 (+_1 e )
1522522sp®3s? -1,0,1 z 2
3p®

number of electrons

/ the orbital
1 s?
N
/ orbital type (value of ¢)

Energy level (value of n)

»The number of orbitals and maximum number of electrons in each sublevel:

v'Each orbital in any sublevel is able to hold a maximum of 2 electrons:

—The s sublevel has only one orbital and can therefore hold only 2 electrons. =il Zall 5 e A

O8N 2 ey aals jlae & s

—The p sublevel has three orbitals and can therefore hold 6 electrons.
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5 SN B Jangs @lae 3 A o o Ldl) A8l (5 gise b
—The d sublevel has five orbitals and can therefore hold 10 electrons.
—The f sublevel has seven orbitals and can therefore hold 14 electrons.

v'The maximum number of electrons that can occupy a specific energy level can be calculated

using the following formula:
Al ABMally  aay s ) A8 (5 gina (A i g STV (e (Saa 220 S
Electron Capacity = 2n?

where n = the principal quantum number (the number of the energy level).

D =X

5 Orbkital p Orbital d Orbital fOrbital

Electron Configurations:
For the above quantum mechanics there are four different type of orbitals the atom :

(s, p,d,f) the maximum number of electron in these orbitals s> , p®, d'°, F4

Energy of ordering of electron : (s ss3 d8Ual) il gl

Electrons are arranged around an atom’s nucleus according to the Aufbau principle or building up
Principal . @aclaill slil 5l 5b o) fase Ao 3l ol 53 J g A5 0 il 5 5SIY)
Electrons enter the lowest energy level (n) and orbitals (¢) available
n+L rule
daiial) ABUal) <) A Al ABUal) il giewa B cilig Sy JaN

Aufbau principle or building up Principal : &) lase 5 b Cag) law
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The electron fill the orbital s in order of increasing energy started with the lowest energy level orbital

JERN

available.

according tothe (n + L) :

SVl

2S=n+L=2+0=2

R CIR]

2P =n+L=2+1=3 that mean s filled with electrons befor p.

aa

ERSY

@S2

Example Electron Configurations with-noble gas : ALalal) & e ANy g KN 2y 5 6il)

noble gas notation

GRS SN S0 220 P ;‘;’f’?“_‘;"‘”f_'
Na: 1s2 2s22p®  3s! “ Na [Ne] 3s'
Mg : 1s2 2s22p® 352 Y Mg [Ne] 3s2
Al: 1s2 2s22p®  3s23p! wr Al [Ne] 3s2 3p!
Si: 1s2 2s22p®  3s23p2 Ve Si [Ne] 3s2 3p2
P: 1s? 2s2 2p®  3s23p3 o P [Ne] 3s2 3p°
S: 1s? 2s22p®  3s23p* i s [Ne] 3s2 3p*
Cl: 1s? 2s22p®  3s23p° v Ci [Ne] 3s2 3p°
Ar: 1s2 2s2 296 3sz3p6 A Ar [Ne] 3s2 3p6
K: 1s? 2s22p® 3s23p° 4s! \a K [Ar] 4s!
Ca: 1s2 252 2p®  3s23p°® 4s? Y- Ca [Ar] 4s2

Na has an atomic number of 11, so to be neutral it must have 11 electrons.

Na: ls1

252 2p°

35‘

AEPRvY



19

Another way to write its electron configuration is using “noble gas notation”:
[Ne] 3s'

Hund’s Rule: If two or more orbitals with the same energy are available, one electron goes into each
until all are half-full. The electrons in the half-filled orbitals all have the same value of their spin
quantum number .ola3¥) (uds & g o) )3 ATV ) Jadl O 2 V) e 58 (5 e (B g SN G )50 dasy Y

In another way : when placing electron in an orbital of same energy the electrons are first placed singly

15= 25= 2P° .o

N =P 1
Pz Py Px

as T T 1 T

| 114

Valance electron : the sum of electron that are present in the outer energy level of the atom
or

electrons in all the sublevels within the highest principal energy level ( n ).

DBV A A 6 gl b 3ga sal) g IV £ sena & 1 3SE dlae) o) 52uSY) e
For example :

Na'l =1s2?, 2s22p® ,3st ]

The valance electron =1

The core electron = 10

The core electron :with the nearest noble gas (the sum of electron 2+2+6=10) or

electrons in all lower energy levels (i.e. all shells except the valence shell).

4 valence
electrons
N s 24 .24 69 24,2
Y N\ Si 1s“25°2p°3s°3p
Ge 15225%2p%3523p®4523d'%4p> N AN
\\ /4
5 Core Valence
28 core
electrons electrons electrons

Transition metals 4M\&EY| yalial)

— Their valence shell contains d electrons
e d electrons first appear in the 4th period
— 3d electrons in 4th period
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— 4d electrons in 5th period
— 5d electrons in 6th period

— 6d electrons in 7th period

o Inner transition metals 4dilal A0y alial)
— Their valence shell contains f electrons

e f electrons first appear in the 6th period

— 4f electrons in 6th period

— 5f electrons in 7th period

Electron Configuration for lons: <Uigd g ASN) a5 63l

During the chemical reaction the electrons are removed from or added to the valence shell
(outer most energy level) forming cation or onions g j s 4l o 5 jhe oo Ailasl EBlelal o) L
O g b g1 A5 S dua HAT) Ol laal (pe il 5 yiSH)

lons :

1- Cations
Number of electron < number of proton <l g5 ull sae (e Jil i g 35SV axe
Metals form cation
Na'l =1s2, 2s22p® ,3s?

Na+1 =15'2’ 2522p6 @J\AJ‘J\JA\wL\)uj‘)ﬂ‘M u}iﬂ@;}ﬂ‘ﬁ\@u)ﬂ\

Na lose one electron to be stable like Ne10 <l jlall 4ns (o) 5 siay) Al ) J sea ol A glaa o5 S 2885 a
alaall

Na™* = Nel®

2- Onions
Number of electron > number of proton <l sis ull sae (e I iy A< s
non Metals form Onions

Cl'7 =1s%, 2s%2p% ,3s% 3p°

Ne'®3s?2 3p°
Cl atoms gain one electron to be stable Ar'8
cl” =Nel®3s%2 3p® or Ari®
*The number of valence electrons largely determines the behavior of an element.
Chemical and some physic | and reactivity 2ibesl jaiall o Lo sasy (8lSH) il g 5i<H axe

Lelabiy 2yl

The number of valence electrons follows a periodic pattern; the properties of the elements
should also be periodic _abiall jailbadll Lal (e 5 sall Jaaill  auii 5SSl SN dae
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Effective nuclear charge (Z ) 85l 4iadi 4,1l
It is the pull/force an electron OUTER shell “feels” from the nucleus (protons).
o) sill A a Jad) ol 83 sa sl s SV a3 68 A
Or Is the amount of charge that actually affects the nucleus on the electron in its external field
oAl allae by IV e ol sill (e Lilad 5 5 all Ain3ll jlaie s

The closer the electrons are to the nucleus, the greater the “pull” on the electrons.

il g iSIVY Canall 3 68 Chal o) il (g i g STV g i) LalS

The greater the Z,r the more tightly the electrons are held and the more energy needed to

remove the electrons. &)Y Sl 28l rliag il g 568 IS) g i3SIV o) ey o Al 4lled Aad ) ) LalS
O S

Energy of The electron in valence shell have less Zeff so they are easily removed

Zeff explains the reason for the periodic properties and trends of the elements. g 5 4aill dleld
aaliall 4y sall ailiadll

o Zesrfgeneral trend: ple JSi diall dleld
Zeff increases going across periods or in the period the atomic number increases thus

increasing the number of proton and increasing Zeff and increases attract or pull external

electrons
Aon JRAN Sl SV a1 35 9 Alladl) A Bl o1y 35 Ade g L g3 gl a3e 13l 3y (UL (g pall daadl ala 3y &l ) gall 4

Zeffdecreases going down periods. Jiu) J el (e Gle ganall (8 il dlels Ji5

Or
One group as we move from the top of the group downwards increases the orbits so increasing
the number of electrons to the nucleus from the external electrons (so the inner electrons

increase and Z,rdecreasing
Gl g SV axe ala j JUIL & laall & 35 Ledin Y de ganall el (e LlESI LS 32a] 6l de ganal)
doa lald) b g SV e 8 6ll (e Ay jall

Zch. increases »

= >
=7 periods —
Z s /’,‘f/ . 5
%///' "?’/j,/{f/// . ?
Zb e
Z efF
decreases

We can found the Zg s *

= [Z (atomic #) - (# inner electrons)] 4dalall &by SV aae — (5,300 2ol
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10 Aalalall i g SV aae UL 24 4 58Sl aae g 4l de ganall (8 a9 12 A o)A el 4 guiaall palie S
IS Al peauai

Zopr = 1210 =2

Example 2 :

Z.s5 = [Z (atomic #) - (# inner electrons)]
Pull felt by 2s electronin Li Zgpp =3-2=1

Nuclear charge shielding effect :
The inner (core) electron in an atoms shielding the outer electrons from the positive nuclear charge .

But Zesr increases across the period due to the incomplete shielding by core electron in subshell
Shielding ability of subshell
s>p>d> f

lonization Energy : ¢l 43
IE is the energy required to remove an electron from an a tome 3,3 (e o5 g 33 4 HY) A3l »

lonization energy is increased in period due to an increase in the atomic number . The increase in the
number of protons thus increases the strength of the Z.; to attract electrons.

el Alladl) Ain i3 68 2 35 IS g5 ) dae L ealy) (o)) o) ol aaadl (ol ) o ella gl sall b ala 35 il dalk
RPN

For one group from up to down , the ionization energy is increased as the radius increases (as the
atomic number increases and the orbits increase), the external electrons move away from the nucleus ...

to make it easy to lose, you need small ionizing energy to remove it.

Canaild (i laall @l 38205 oAl aaadl Glie )l Caua ol Y ol A8 Jiis | Jinl ) o) (e Bl 5l de sanal
Lee 38 a5 A8l UsS WaEs Jeow a3l i) e dan LAl il g i)

Atomic radius : 5 3 kd Ciuas
S 55 o obilaie (45 B 55 G Adlsall (il a
The bonding atomic radius or covalent radius ( (xiebiia (53 G 33l Cacai)

1- Metals : one — half distance between two of the atoms next to each other in a crystal of the
metal .
2- Nonmetals : one — half distance between two of the atoms next to each other

Example : the distance between Br atoms in Br, = 228 pm find the atomic radius?



. . distance between two of the atoms 228
atomic radius = > == = 114 pm

-as you move down a Colum (or group ) in periodic table atomic radius increases

- as you move to the right across a raw (or period ) in periodic table atomic radius decreases

O O [+ | oo
DO olae|lele|e]|e
Qoo ee|e]e
gooooolo;oooooozo RREE
C)OD_O'O}OQO QQP00ooee
mi'hai.nclj ‘ | |

558 e ALKl i jlaal) Jand s il plaall dae 2135 43 530 ki Ciai 2l i) ) de genall et o o jaill e
558 212 318 laall (dd (8 aal g 05 SISy il laall Y 5 g gl dae 5y Dl sall aSay S SSID o) sl s
O AU of il uda

When moving from the top of the cluster to the bottom, the radius of the atom increases as it increases
the number of orbits. The completed orbits act to block the force of the nucleus of the nucleus. In
contrast, the cycles increase the number of protons and the orbits do not increase, but one electron
increases in the same orbit and The power of attraction of the nucleus increases

Electron Affinity (EA) :it is the change in energy when a atom gain an electron to form or to accept
electrons into the valence shell

Electron Affinity depend on the electron repulsions and the volume of the atom

Electron Affinity increases in the period from left to right because the size of the atom is decreases
and easy to pull the electron to the nucleus and because it will reach the state of stability and stability
as inert gases and therefore will seek to add electron and thus increase Electron Affinity

In the groups the Electron Affinity is reduced due to the increase in the number of electrons and the
radius

L AT (ot g L 5150 5 VT it s Ji 530 o 35 Cpnall sl (e 5500l o A5 SIN) A1 58
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EA greatest for halogens

EA greater for nonmetals vs. metals

A LARGER EA value means a very STABLE ion.

Larger EA is more negative energy

More stable

EA(nonmetals) for anions > EA( metals) for cation

EA is greatest for halogens group so halogens from highly stable anions

EA for fluorine < EA for chlorine because f atom has smaller volume so greater electron repulsion
EA(groupl) > EA (group2)

Because group 2 element have a full valance shell

EA (group 8) =0 because noble gas have full valance shell so they are quite stable energetically

Metallic Character:

Metallic character of an element is about how closely its properties match the ideal properties of a
metal.

The more malleable and ductile, the better the conductor and easier to ionize.

Metallic character decreases from left to right across a period. & Gl () bl (3 (i 45 38l jal 1)
3 ol
BY

Metals are found at the left of the period and nonmetals are to the right.
Metallic character increases down the column.

Nonmetals are found at the top of the middle main- group elements and metals are found at the bottom



25

Atomic Size decreases

[
Metallic Character decveases s
- lonization energy increases L —
=) ] . . .
2 3 g 8 Electron Affinity increases ——
=) Bt =z . . -
- E S 2 8 Electronegativity increases L —
R = o > = ; "
§ < = 2 = Zz,chicEw increases o
=
sE8B2P
= & § £ = S
» S § £ E € 2A 3A 4A BA BA TA
NS 2S5
% L= -2 5 g “:Sm
T = § & & =
S 8 8 3
8 2 5 =2 =2 F
< £ 2 w wuw N
T
I ;
)
{
_/ —_—
[ I

Size of cations decreases Size of anions decreases

S Juaill e cilaial Al

Choose the most correct answer:

197

Au
Q 1. How many protons, neutrons, and electrons ingold atom? Sold

A.79,79,79.
B. 79, 97, 118.
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C.79,79,118. Proton 79, electron =79, neutrons= 197-79=118

D. 79, 89, 99.

Q 2. The element's identity is determined by its number of .............. .

A. electrons.

B. protons. Slisisll die g8 paiall 48 2aay (g2l

C. neutrons.

D. mass.

Q3. ............ are elemental atoms that differ in their mass due to different number
of neutrons.

A. Atoms.

B. molecules.

C. compounds.

D. isotopes. <l 55 yll (& 4ldy g Dl yinll sae & DAY ) (ga g ABST ae & Caliag
Q 4. Millikan oil drop experiment determined the ..................... X

A. charge of electron.

B. mass of electron.

C. charge of proton.

D. mass of proton.

Q 5. From Rutherford's gold foil experiment, the .................. has essentially the
entire mass of the atom.

A. electron.

B. proton.

C. neutron.

D. nucleus.

Q 1. Metalloids are good conductors of heat and electricity.

A. True. B. False.

Q 2. The molar mass of the element is the mass of .............. .

A. 10 molecules.

B. 100 atoms.

C. 6.02 x 1023 units.

D. 12 units.

Q 3. In the Periodic Table, elements within the same .............. have similar
properties.
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A. row.

B. period.

C. family.

D. none.

Q 4. Cations of group 2A elements carry .......ccceeueee... .
A. +1 charge.

B. +2 charge.

C. -1 charge.

D. -2 charge.

Q 5. Mendeleev arranged the elements of the periodic table in order of increasing
the e, .

A. atomic mass.

B. atomic number.

C. number of electrons.

D. number of protons.

Q 1. From Avogadro's law, 1 mole of any substance contains .......... units.

A. 10 units.

B. 100 units.

C. 6.02 x 1023 units.

D. 12 units.

Q 2. Molecular mass of H2SOsis equal to ................. (From the periodic table,
atomic masses of the elements are: H=1;S=32; O = 16).

A. 49 g/mol.

B. 98 g/mol. (2*1)+(32)+(16 *4) = 98

C. 64 g/mol.

D. 34 g/mol.

Q 3. Same number of moles of different substances has the same number of units
(atoms or molecules).

A. true. B. false.

Q 4. A 240 g of bromine ( Br ) contains ..... atoms (Br = 79.9 g/mol).

A. 6.02 x 1023 atoms.

B. 1.2 x 1024 atoms.

C. 1.8 x 1022 atoms. Mole=240\79.9= 3.003 mole then 3.003*6.02 x 1023 =1.8 x 1024 atoms
D. 1.8 x 1023 atoms.
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Phosphorus
15

P

30.974

Q 5. Give the complete electronic configuration for Phosphorus.
A. 1522522p63s23p3. 15 = ) sausdll (5 Al 2aall

B. 152252 2pe 351 3pa.

C. [Ne] 2ps3s23ps.

1. The number of orbitals inside the 4t energy level is ................. .
A. 1.

B. 2.

C. 3.

D.4.

Q 2. The orbital diagram of the ground state of sOusis ............... .

A. 152252 2ps.

B. 152252 2pa.

C. 152252 2ps.

D. 152252 2ps.

Q 3. The valence electrons in Al —atom equal to .............. electrons.
A. 2.

B.3.

C. 4.

D. 5.

Q 4. The number of valence electrons in any element equals to .............. .
A. The period number.

B. The group number

C. The atomic mass.

D. The atomic number.

Q5. s stated that when filling degenerate orbitals, the electrons fill
them singly first and with parallel spins.

A. Aufbau's building up principle.

B. Pauli's exclusion principle.

C. Hund's rule.

D. Dalton's atomic theory

1. Place the following elements in order of increasing atomic radius:
Na; Cl; Li; Br.
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A. Na<Li<Cl<Br.

B.Li<Na<CIl<Br.

C. Li>Na>Cl>Br.

D. None.

Q 2. Which reaction below has the highest ionization energy?
A. Cazx*(g) + e~ - Ca*(g)

B.Ca(g) > Ca*(g) + e

C. Ca*(g) - Caz(g) + e

D. Ca*(g) +e~ > Ca(g)

Q 3. Of the following, which element has the highest first ionization energy?
A.S.

B. O.

C. Na.

D. Mg.

Q 4. Place the following in order of increasing metallic character:
FCaCsN

A.F>N>Cs>Ca.

B.N>F>Cs>Ca.

C.F<N<Ca<Gs.

D.N<F<Ca<QCs.

Q 5. Which one of the following has the largest size?

A. Mg.

B. Mg+.

D. Mg2+.
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- matter is neither created nor destroyed in a chemical reaction, but
transform from one form to another. this is the definition of

Law of definite proportions

B | Law of multiple proportion

Law of conservation of matter

D | Law of conservation of energy

otal mass of used reactants

total mass of products produced

A | More than B | Less than

C | Equal to D | Equal or more than

- total number of reactant atoms total number of product atoms
A | More than B | Less than

C | Equal to D | Equal or more than

- if the reactants' mass (H, 0 + Na) is 18.68g, the mass of products will be
A|12.45g B | 18.68¢g

Cl|47.12g D | Cannot be determined

- law of conservation of mass was found out by

A

Jozeph Prust

Antonie Lavoisir

C

James Chadwick

Jhon Dalton

- law of definite proportion was found

t by

A

Jozeph Prust

Antonie Lavoisir

C

James Chadwick

Jhon Dalton

- water samples from different sources ar

e follow

A | Law of definite proportions B | Law of multiple proportion

C | Law of conservation of matter D | Law of conservation of energy
- the reaction between Fe and O is follow

A | Law of definite proportions B | Law of multiple proportion

C | Both D | None

- the scientist who discover the electrons and determine its charge is

A |J.J. Thomson B | Antonie Lavoisir
C | James Chadwick D | Jhon Dalton

- Cathode ray tube experiment was done by

A|J.J. Thomson B | Milickan

C | James Chadwick D | Jhon Dalton
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- the gold foil experiment led to the diScovery of

A | The nucleus B | The electrons

C | The cell D | The elements

- which of the following is a subatomic particle?

A | Proton B | Electron

C | Neutron D | All of them

- which of the following is right about Protons?

A | Positively charged B | Negatively charged
C | Located in the atom's empty space | D | All answers are right
- which of the following is right about Electrons?

A | Positively charged B | Negatively charged
C | Located in the atom's nucleus D | All answers are right

- neutron was the last discovered particle in the atom because

A | It's neutral (has no charge) B | It's invisible

C | It's smaller than the electron D | All answers are correct
- the atomic number is the number of in the atom.
A | Electrons B | Neutrons

C | Protons D | The sum of them

- the fingerprint of an element is its

A | Atomic number B | Atomic weight

C | Electrons number D | Name

- an element's symbol has letters.

A | OneorTwo B | One or more

C | More than two D [ Only one




- isotopes are identified by their

32

A | Atomic number

B

Atomic mass

C | Elements

D

All are correct

- neutral atoms will have the same number of

A | Protons as Neutrons B | Neutrons as Electrons

C | Electrons as Protons D | Protons, electrons, and neutrons
- which of the following are isotopes

A|Cg?.C72.Cg” B | C4%.Ca%.Co”

clcz el o D | CI2. 012 Fe?

- when calculating the atom's mass, we can neglect the mass

A | Protons B | Neutrons

C | Electrons D | Electrons and protons

- when calculating the atom's charge, we can neglect the charge

A | Protons

B

Neutrons

~ [}

™

rl - . 1 .

- fb (Fgg)+3 find the number of Protdns (P), Electrons (e), and Neutrons (N)

A | P=26,e=23, N=30

B | P=26,e=26,N=30

C| P=26,e=23,N=26

D | P=56,e=23,N=30

- which of the following is right about

neutral atoms?

A | Electrons = protons

B | Electrons = neutrons

C | Neutrons = protons

D | Electrons > protons

- when neutral atoms lose electrons, it become

A | Cation B | Anion
C | Both D | None
- negatively charged atoms are called

A | Cation B | Anion
C | Both D | None
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- Mendeleev arrange the elements in order of increasing

A

Atomic number

B

Atomic mass

C

Properties

D

Alphabet

- in the modern table, elements are arran

ged from left to right in order of

A

Increasing atomic number

B

Increasing mass number

C

Decreasing atomic number

D

Decreasing mass number

- in the modern table, each vertical column is called

A

Period

B

Group/family

C

Main-group

D

Transition elements

in the modern table, each horizontal

row is called

A

Period

B

Group/family

C

Main-group

D

Transition elements

which of the following properties isn

ta

metal property?

Reflective surface

B

Conduct heat and electrical current

O |

Lose electrons and form cations

D

Can be found in all three states

which of the following isn't true about n

onmetals property?

Poor conductors of heat

B

Gain electrons to become anions

O |

Solids are brittle

D

Ductility

which of the following can exhibit properties of metals and/or nonmetals?

A | Nobel gases B | Transition metals

C | Actinides D | Metalloid/semimetal
- metalloids are usually act as

A | Metals B | Nonmetals

C | Actinides D | Lanthanides

group 1A elements are called

A

Halogens

Nobel gases

C

Alkali metals

Alkali earth metals

group 2A elements are called

A | Halogens B | Nobel gases

C | Alkali metals D | Alkali earth metals
- when atoms lose or gain electrons they form

A | Elements B |lons

C | Isotopes D | None




- the letter A in 3A represent

34

A | Transition group

B | Main group

C | lons

D | Isotopes

- the atomic mass for each element is represented by

A | Its highest isotope atomic mass

B | Its lowest isotope atomic mass

C | Its isotopes average atomic mass

D | Its property

- how many grams of CO, are in 6.75x103° molecules?

A|1.1x10’g B|4.8x10%¢g
Cl493g D|110g

- how many grams are in 103° molecules of lodine?
A|4.2x10% g B|1.6x10°g
C|256¢g D |6.022x103 g
- 0.100 mole of lithium weighs

Al3g B|0.694g
clo3g D|6.94g

- how many moles and atoms of Zinc are in a sample weighing 34.9g ?

A | 0.533 mole, 8.85x102° atoms

B | 1.87 mole, 1.13x10%* atoms

C | 0.533 mole, 3.21x1023 atoms

D |1.87 mole, 1.13x102* atoms

- each group/column's elements have

A | Similar properties

B | Different properties

C | Nothing in common

D | Same atomic mass

- each period/row's elements have

A | Similar properties

B | Different properties

C | Nothing in common

D | Same atomic mass

- Na, P this pair of elements have

A | Similar properties

B | Different properties

C | Nothing in common

D | Same atomic mass
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- how many protons, electrons, and neutrons in an oxygen ion?

A |P=8,e=10,N=8

B|P=8,e=8,N=8

C|P=8,e=6,N=8

D|P=8,e=8,N=6

- Germanium has these properties EXCEPT

A | Solid at room temperature

B | Semiconductor of electricity

C | Is a metalloid

D | Insulator

- which of the following can be easily broken?

A | Nickle

B | Technetium

C | Bromine

D | Potassium

- which of the following is right about GOLD

A | Semiconductor

B | Can be found in all three states

C | Gain electrons to become anion

D

Can be shaped

- energy levels and sublevels fill from lowest energy to high, this is

A | Hound principal

| B | Aufbau principal

- which of the following configurations is correct

A 15 25 35 45 55 B 1s 2s 2p 3p
C 1s 25 2p 3s 3p 4s D 1s 2p 3d 4f
- the valence electrons represent the

A | Group's number B | Period's number

C | Protons' number D | Neutrons' number

- the periodic number is the same as the number
A | Energy level B | Orbital type

C | Valence electrons D | Protons

- which of the following is the right configuration for lithium?

A 1522s%2p? B 1s%2s?

C 1s22p?t D 1522522p°
- M n]N[MN in this figure arrows represent

A | Neutrons B | Atoms

C | Electrons D | Protons

- which of the following violate Hund's rule?

A R B R

C (L L[] D R
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- for (1522522p°® 3523p°) the valence electrons are

Al2

B|5

C|7

D|3

- valence electrons are responsible for

A | Boiling

B | Making ions

C | The atom's behavior

D | All answers are correct

- which of the following is wrong

A (Lt L]1] B [t [ ] 1]
C (1L ]un] D (L] ]1]
L[t ][] 1] 1] This configuration violates rule.
A | Huok B | Pauli

C | Hound D | Aufbau

- how many valence electrons are in (carbon)?

Al3 B|2

C|5 D|4

- how many valence electrons are in (Al)?

Al2 B |3

Cl4 D|5

- which of the following has 8 valence electrons?

Al Ar B | Br

ClAs D|Ac

- for ions, electrons are added or removed to the

A | Lowest energy level

B | Valence shell

C | S orbital type only

D | Nobel gases

- which of these elements' ions have fewer electrons than protons?

A |Sr B | Xe

Cl|Te D|TI

- which of these elements has the smallest atomic radius?
AlO B|S

C|Se D | Po

- which of these elements has the largest atomic radius?
A|K B | Ca

C|Ga D | Ge
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- the net positive charge that is attracting a particular electron is called

A | The effective nuclear charge B | The ionic radius
C | lonization energy D | Electron affinity
- lon size down the column.

A | Decrease B | Increase

C | Does not change D | Not related

- cations are the neutral atom.

A | Same as B | Larger than

C | Smaller than D | Not related

- anions are the neutral atom.

A | Same as B | Larger than

C | Smaller than D | Not related

-t

he energy heeded to remove an electron from an atom orion is called

A

The effective nuclear charge

B

The ionic radius

C

lonization energy

D

Electron affinity

- which of the following is NOT correct

A | Li atom is larger than Liion B | Fr atom is larger than Frion
C | Atiion is smaller than At atom D | Br atom is smaller than Br ion
- which of the following orders is correct for IE?

A|{Mg>Si>P>Cl B|Cl>P>Si>Mg
C|Si>P>Cl>Mg D|P>Si>Mg>Cl

- which of the following orders is correct for IE?

A|N<P<As<BI B|Bi>As>P>N
C|Bi<As<P<N D|As>P<N«<Bi
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- the metallic character across a period.

A | Increase B | Decrease

C | Stay the same D | Undefined

- the willingness to accept electrons into the valence shell is called
A | The effective nuclear charge B | The ionic radius
C | lonization energy D | Electron affinity
- which of the following elements is the most stable one?
A | Ba B|Pb

C|Po D |Rn

- which of the following elements is the most stable one?
A|H B |Li

C | Na DK

- which group/family has the lowest EA?

A | Halogens B | Alkali metals

C | Noble gases D | Alkaline earth metals







