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2 Identify the four quantum numbers and their respective significance and calculates the number of electrons in each level

Textbook + figures 16,
17 + table 2

20,21,22

Principal quantum number

Recall that the Bohr atomic model assigns quantum numbers to electron orbits.
Similarly, the quantum mechanical model assigns four quantum numbers to atomic
orbitals. The first one is the principal quantum number (1) and indicates the relative
size and energy of atomic orbitals. As n increases, the orbital becomes larger, the
electron spends more time farther from the nucleus, and the atom’s energy increases.
Therefore, n specifies the atom’s major energy levels. Each major energy level is called a
principal energy level. An atom’s lowest principal energy level is assigned a principal
quantum number of 1. When the hydrogen atom’s single electron occupies an orbital
with n = 1, the atom is in its ground state. Up to 7 energy levels have been detected for

the hydrogen atom, giving n values ranging from 1 to 7.

Energy sublevels

Principal energy levels contain energy sublevels. Principal energy level 1 consists of a
single sublevel, principal energy level 2 consists of two sublevels, principal energy
level 3 consists of three sublevels, and so on. To better understand the relationship
between the atom’s energy levels and sublevels, picture the seats in a wedge-shaped

section of a theater, as shown in Figure 16. As you move away from the stage, the rows

become higher and contain more seats. Similarly, the number of energy sublevels in a

principal energy level increases as n increases.

‘-. n =4 (4 sublevels)

‘-. n =3 (3 sublevels)
-.n = 2 (2 sublevels)
-n =1 (1sublevel)

Figure 16 Energy levels can be thought of as rows of seats in a theater. The rows that are higher up and

farther from the stage contain more seats. Similarly, energy levels related to orbitals farther from the nucleus

contain more sublevels.
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Shapes of orbitals

Sublevels are labeled s, p, d, or f according to the shapes of the atom’s orbitals. All s
orbitals are spherical, and all p orbitals are dumbbell-shaped; however, not all d or f
orbitals have the same shape. Each orbital can contain, at most, two electrons. The
single sublevel in principal energy level 1 corresponds to a spherical orbital called the
1s orbital. The two sublevels in principal energy level 2 are designated 2s and 2p. The
2s sublevel corresponds to the 2s orbital, which is spherical like the 1s orbital but larger
in size, as shown in Figure 17a. The 2p sublevel corresponds to three dumbbell-shaped
p orbitals designated 2p,, 2p,, and 2p.. The subscripts x, y, and z merely designate the
orientations of p orbitals along the x, y, and z coordinate axes, as shown in Figure 17b.
Each of the p orbitals related to an energy sublevel has the same energy.

Principal energy level 3 consists of three sublevels designated 3s, 3p, and 3d. Each d
sublevel relates to five orbitals of equal energy. Four of the d orbitals have identical
shapes but different orientations along the x, y, and z coordinate axes. However, the
tifth orbital, d, is shaped and oriented differently than the other four. The shapes and
orientations of the five d orbitals are illustrated in Figure 17c. The fourth principal
energy level (1 = 4) contains a fourth sublevel, called the 4f sublevel, which relates to
seven f orbitals of equal energy. The f orbitals have complex, multilobed shapes.

Px Py

1s orbital 2s orbital

dyy dy ~ dyz de 2
\&/
Figure 17 The shapes of atomic orbitals describe the probable distribution of electrons in energy sublevels.
a. All s orbitals are spherical, and their size increases with increasing principal quantum number.
b. The three p orbitals are dumbbell-shaped and are oriented along the three perpendicular x, y, and z axes.
c. Four of the five d orbitals have the same shape but lie in different planes. The d,- orbital has its own

unique shape.
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Table 2 Hydrogen'’s First Four Principal Energy Levels

Total Number of

Principal Sublevels (Types Number of .
CQuantum of Orbitals) Orbitals Related D;::i:ﬁ;i:ﬁ‘;::
Number (n) Present to Sublevel e
1 5 1 1
5 1
2 5 3 4
5 1
3 p 3 9
d =]
5 1
p 3
4 d 5 ¥
f 7

Hydrogen's first four principal energy levels, sublevels, and related atomic orbitals are
summarized in Table 2. Note that the number of orbitals related to each sublevel is
always an odd number, and that the maximum number of orbitals related to each

principal energy level equals n?.

At any given time, the electron in a h}?dIDEETI atom can occupy just one orbital. You can
think of the other orbitals as u:m:u:cu]::ied spaces—spaces available should the atom’s
energy increase or decrease.
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Which of the following statements is correct? Piasaa Al oyl 4
Principal energy level 3 consisis of three Ao ligie S8 e 3 el AL giien S
sublevels, they are 3s, 3p and 3f 3fs3ps3s &
Principal energy level 3 consists of three Lo g D8 Ga 3 eyl AL (ggiuce OgSs
sublevels, they are 3s, 3p and 3d 3d,3py3s A
Principal energy level 2 consists of two e g Ga 2 et Bl S oS
2dg2s L

sublevels, they are 2s, 2d

Principal energy level 2 consists of two Cep Gugies a2 el A8l e OeSi

sublevels, they are 2s, 2f 2525 Laa

Mr. Osama Almustafa



Write the electronic configuration of a variety of elements of the periodic table, employing the Pauli exclusion principle, the Hund Textbook + figurel8 + | 23, 24,25,
3 rule, and the Aufbau principle for upward building tables3,4 .5 26
Write the electronic configuration of a variety of elements of the periodic table, employing the Pauli exclusion principle, the Hund
4 rule, and the Aufbau principle for upward building Textbook 27

>

Orbital filling sequence —

7
s M < o I s
- p EE s
Bs " 4f
5g ? 4d
N 4p
- I
- 3p
.35
[ | P
[ kS
.‘Is

Figure 18 The aufbau diagram shows the energy of each sublevel
relative to the energy of other sublevels.
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Table 3 Features of the Aufbau Diagram

All orbitals related to an energy sublevel are of
equal energy.

All three 2p orbitals are of equal
energy.

In a multi-electron atom, the energy sublevels
within a principal energy level have different
energies.

In order of increasing energy, the sequence of
energy sublevels within a principal energy level is
s, p,d,andf

The three 2p orbitals are of higher
energy than the 2s orbital.

If n =4, then the sequence of energy
sublevels is 4s, 4p, 4d, and 44.

Orbitals related to energy sublevels within one
principal energy level can overlap orbitals related
to energy sublevels within another principal level.

The orbital related to the atom's 4s
sublevel has a lower energy than the
five orbitals related to the 3d sublevel.

Table 4 Electron Configurations and Orbital Diagrams for

Elements 1-10

Orbital Diagram

Electron Configuration

Hydrogen 1

Helium 2

Lithium 3
Beryllium 4
Boron 5
Carbon 6
Nitrogen 7
T 8
Fluorine 9
Neon 10

1s 25 Ep’: Epv Ip:
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Motation

1s'

152

157 25"

152 257
| 1s? 252 2p'
1s? 25 2p?
15 257 2p°
157 25° 2p*
157 257 2p°
1s? 2% 2p°



Table 5 Electron Configurations for Elements 11-18

Atomic Complete Eh_ectm n_
Element Number Eh_ectrnn. C_::mflguratmn

Configuration | Using Noble Gas
Sodium 1 15?25 2pF3s’ [Ne]3s’
Magnesium 12 1s?2522pf3s? [Me]3s?
Aluminum 13 15225%2p®3s*3p’ [Ne]3s3p'
Silicon 14 15?25*2pF3s?3p? [Ne]3s*3p?
Phosphorus 15 1s*25*2pF3s*3p? [Ne]3s*3p*
Sulfur 16 1s*25*2pF3s*3p? [Ne]3s*3p*
Chlorine 17 15725*2pF3s3p° [Ne]3s*3p®
Argon 18 15°25"2p"3s°3p°® | [Ne]3s°3p°or [Ar]

Which of the following orbital diagrams violates Hund's rule?

i

[ W
s <4p

1s

|1[]
s 2p

1s

il [
1s 25 2p
1 [
1s 25 2p
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Which of the following is true related to the orbital diagrams below? Talial SIBAYI el ay 3lay Lk manea 3l Laa gl

«

2p 3s

Matches all electron configuration . 9 .

il el S e gl

2l
i

principles Tl ‘Mm’ s
2 P
_ _ P Jg ———— ok L iy
Matches Pauli exclusion principle 1g s ¢ \ " RIIG .
t1 MY .

e

2p

3s

|

2
—

Matches Hund's rule 1s 2z

Yigh Bl aa gl

1]

<
—

3
w
maE

Matches aufbau principle sl e aa il

1s 28
fr] (4
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Regarding the electron arrangement with orbital Laa (gl colial DY) Jaladia da ke oA il Gl Lad

diagram method below, which of the following is ‘e 4:&,

LT

This electronic arrangement violates only to the

correct?

{1

i 2lagdl sl Tase pa g ASIYY sl 138 ymlacy

1 Pauli exclusion— principle

This electronic arrangement violates only the

aufbau principle

.

This electronic arrangement violates Hund's

3 rule and aufbau principle

This electronic arrangement violates Hund's

rule and Pauli's exclusion principle
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Which of the following is true related to the orbital diagrams below? %Ll S26Y1 Cllalis; Bl L mpaea 3 Laa g

3p
—

2p 3s
r e Y s b2l Lsy
|T_-1|T 1 A 1l e Gy

Matches Hund's rule g

3p ds
2p —r—
3s
e -

Matches Aufbau principle

PERNEPPR IR

3p
Matches Pauli exclusion ——

Jatedd Sy e a3l
principle e el

=i~
2
=
2
i)
2l
=
3
2

3p 4s
Matches all electron 94 2p 3s A )8 S e b
configuration principles Sl PNy
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Which of the following is correct? frena s Las gl
] (1) [T gh B ge O% A
s 2s 2p It agrees with Hund's rule
s 2s 2p It agrees with the Pauli exclusion principle
1] 1y [ o L e 51 c
s 2s 2p It agrees with the Aufbau principle
oA a5 (soksas 2218 IS a3
TL(Td [Ty It agrees with all electron configuration rules D
Is 2s 2p A
and principles
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The atomic number of the element copper (Cu) is 29. S npll .29 gl (Cu) eladd jeaial (g5l aoall
What is the correct electronic configuration of copper Tl G Gae pladiudy el maaall

using the noble-gas notation?

224°
[ Ar] 4s°3d [ Ar] 4s'3d'° [ Kr] 5523d° [ Kr ]5s'3d1°
The figure below shows the orbital notation of iron. caall puaial Gl s ool JN g
Which of the following is commonly happen? fhing 3 E,:L " @i
WA [N TH] () (NN [N (Nt
1s 2s 2p 3s 3p 4s 3d
Iron atom loses the two 4s electrons only, and Fe? Uaga Lyl 0389 4S e Jaih 2y € susall 53 2

a positive ion Fe** is formed

ron atom loses only one electron from : (Y Coe Ladd Vialy Gy €Y By 2ai
a Iron atom | ly lectron from 3d Uispe gl o€y 30 e Luih Vaady Uy €0 sanall )3

and a positive ion Fe'* is formed Fe'*

Iron atom loses two electrons from 4s and 3d e Uy pSlly 48 (e Juig f81) asall 53 ain
c one electron from 3d, and a positive ion Fe™* Fo** Lase Uyl (eSy

is formed

Iron atom loses two electrons from 4s, and 3d e g Slls 45 e Gy 2SN aaall 5y sk
D two electrons from 3d, and a positive ion Fe** Fet* lLimga Ul 2sS3y

is formed
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5 State the key features of the periodic table

Textbook + figures 1,
2 +tables 1,2

35, 36,37,
38,39

Table 1 Lavoisier's Table of Simple Substances (Old English Names)

light, heat, dephlogisticated air, phlogisticated gas, inflammable air

antimony, silver, arsenic, bismuth, cobalt, copper, tin, iron, manganese,

Matals mercury, molybdena, nickel, gold, platina, lead, tungsten, zinc

sulphur, phosphorus, pure charcoal, radical muriatique®, radical fluorigue;
radical boracique®

Monmetals

chalk, magnesia, barote, clay, siliceous earth

*no English name

Table 2 Contributions to the Classification of Elements
John Newlands (1837-1898)

- arranged elements by increasing atomic mass
« noticed the repetition of properties every eighth element
= created the law of octaves

Lothar Meyer (1830-1895)

- demonstrated a connection between atomic mass and elements’ properties
« arranged the elements in order of increasing atomic mass

Dmitri Mendeleev (1834-1907)

T

- demonstrated a connection between atomic mass and elements’ properties
- arranged the elements in order of increasing atomic mass
- predicted the existence and properties of undiscovered elements

Henry Moseley (18B7—1915)

- discovered that atoms contain a unigue number of protons called the atomic number
=« arranged elements in order of increasing atomic number, which resulted in a
periodic pattern of properties

Elements with similar properties
are in the same row.

A

¥

-

s H
B Li
C G

D Beo

1 octave

E

G O

L

A& F g == andsoon =

E Na 9

c Mg

oAl M

£l 812

FIP 13

G| S 14

Figure 1 John Newlands noticed that the properties of
elements repeated every eighth element in the same way
musical notes repeat every eighth note and form octaves.

K o= 239 | Rb == 85 | Ox == 183 -
Cas== 40 | Br = 87 | Ba == 137 -
— Tt == .ﬂrbl-m! Er = 1787
Ti o 487 | Zr = 90 | Co == 1407 [?La == 1807 | TH
V=25 |[Nb= 9 — Ts = 1582
Cres 52 | Mo== 96 .- We 184 | U
Ma== 55 - — -—
Foe = 56 | Ru == 104 - O = 1957
R e g— Ni= 50 | Pd = 106 —_ Pt = 1087
H=1 Li = 7 Na =23 Cue== 63 | Ag = 108 — Aun = 1997
Boe = 04 Mg = 24 Zn= 00 | Cd = 112 —_ Hg= 200
B =11 Al = 273 - In =113 — T = 204
C = 12 Si = — So == 118 bt P o= 207
N = 14 r =3 As= 70 | Bb = 122 — Bi = 208
0 =16 8 =22 8o = 78 | Te == 1257 — -
F =19 Cl = 355 Bram 80 | J =127 - —

Figure 2 In the first version of his table, published in 1869, Mendeleev arranged elements with similar

chemical properties horizontally. He left empty spaces for elements that were not yet discovered.
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Regarding Mendeleev’s contribution in the  palial ol Jpal ks 3 il claalucy s Ld
development of the periodic table. Which of the a6 gl

following is incorrect?

Gy il ally 28200 2 pealic g bn
He predicted the existence and properties of undiscovered elements 1

that were later founded

L')-Jn A<l [EETPEN E&Lﬂ'ﬁ J....:nL‘l.n.l'h )

2
He arranged the elements in order of increasing atomic mass
L‘,.'JII 1 alael s Baelan )....:nL‘mJ‘l i)
) 3
He arranged the elements in order of increasing atomic number
Jealie A0l € jaliall ailad S5 JasY
4
He noticed that elements’ properties repeated every eighth element
1 and 2 2 g 1
|l and 3 351
3 and 4 4 9 3
2 and 4 4 9 2
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Textbook + Example
problem 1 + practice
[ Describe the different groups of elements in the periodic table and predict the physical and chemical properties of each group problems 46,48

EXAMPLE Problem 1

ELECTRON CONFIGURATION AND THE PERIODIC TABLE Strontium, which is used to produce
red fireworks, has an electron configuration of [Kr]5s. Without using the periodic table, determine
the group, period, and block of strontium.

PRACTICE Problems k ADDITIONAL PRACTICE

8. Without using the pericdic table, determine the group, period, and block of an atom with the
following electron configurations.

a. [Me)3s? b. [He]2s? €. [Kr]5s%4d"5p*
9. What are the symbols for the elements with the following valence electron configurations?
a. s°d' b. s°p? c. s°pf

10. CHALLENGE Write the electron configuration of the following elements.
a. the group 2 element in the fourth period
b. the group 12 element in the fourth period
€. the noble gas in the fifth period
d. the group 16 element in the second period
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What is the period, group, and block for an il g3 peaiall gl s A0 peaally Ao ganally 8520 Le
element with the following electron configuration? £ Al g ST

[Ne] 3s” 3p°

Group e seadl Period 5 ;5 Block a=ali

Group e saal Period 5, 5l Block a=a-l!

17 6 P

Group e yeaall Period 55l Block aeasl

15 3 p

Group A= geadl Period 53 Block pessll

17 3 P
Mr. Osama Almustafa
Determine the period, group and block of an A peainl seadlgde geadlys el s
element has an electron configuration shown L elial i 5 I s
below. ) 10 5
[Kr]5s<4d'’5p
Answer

8,91 Period §

dcgaxall Group 17

mra=all Block p
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Which of the following arrangement represents

an element in group 4, period 4 and block d?

[Ar] 4s* 3d*
[Ne] 3s’ 3p°

[Ar] 4s* 3d"° 4p*

[AI’] 432 3d10 4p2

Which of the following table represents an atom with A S a0 g (A gl G )
the following electron configuration: [Ne] 3s’ 3p' [Ne) 35" 3p'
pad | degad e
block group | period
s 3 1
SR FAWRC e
block group | period
P 3 3
SRR FrtE
block | group | period
s 3 3
e e UP
block | group | Period
P 13 3
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'Where is located the element with the electron

configuration [Kr] 5s° 4d'® 5p? in the periodic table?

A - Period 5 and group 2
'B - Period S and group 12
¢ — Period 5 and group 14

'D - Period 5 and group 4

What is the group, period, and block of an element

with the electron configuration [Ne] 3s° 3p*?

Group 16, period 3, block p
Group 3, period 6, block p

Group 16, period 3, block s

Group 3, period 6, block s

Group Il elements in the periodic table have similar

chemical properties. What explains this?

—

el i I anally 5905 e panall Lo
¢Ne] 3823p* i Y1 dasjsi e
P aanally 3 3)5all5 16 3z ganall

P aesdls 6 55l 3 Az pund

s aanally 3 j5lly 16 iz sandll

§ gandly 6 5yslly 3 dcganal

16k ol gl ) 32380 dogend e i

0l oy (58l o dgilia

Because they have the same alomic numbers

Because they contain the same energy levels

Because they have the same number of

valence electrons

Because they are located in the same block
Mr. Osama Almustafa
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CHM.5.1.01.009 Predict the periodic properties of elements (e.g: atomic radius, ionization energy,and electronegativity) in the

1 period and group in the periodic table. Textbook 56,57
Predict the periodic properties of elements (e.g: atomic radius, ionization energy,and electronegativity) in the period and group in
7 the periodic table. Textbook 54,55, 56

Regarding the trends of electronegativity in the
periodic table of elements, which of the following is

correct?

Sl Jgaadl 3 40k el ] =505 3l Last

PERIODIC TABLE OF THE ELEMENTS

1 raliall g gall J gaad)

18

1 2
H 3 3 M 15 16 17 | He
1008 4008
3| 4 ‘BEREIEIEDE
Li | Be BlC|N|[O]| F [ Ne
341 | 3o 1080 | 1200 | se00 | 1600 | 1900 | 20
1| n BlLU |5 |16]17]18
Na|Mg| 3 4 8 § 7T & 9 B 1N RIAIS|P|IS|CAI]lA
% | ¥ 658 | B0 | N | RO | Be | B9
1912 |21 | 2123 2425|2627 |22 |30 |31 ]32]3]|34]35]36
K |[Ca| S | Ti |V [Cr|Mn|Fe|Co [N |Cu|Zn)|Ga|Ge| Az | Se | Br | Kr
3500 | 008 | #4596 | #78 | so5e | 5200 | seoe | ssus | 5693 | 04 | @395 [ esd | e [ e | %o | mer | e | om0
37| 38| 39 [ 40 )41 |42 |43 |44 |45 ¥ 7148 |49 | 50|51 |52 |53 |
Rb| S | Y | Zr [ Nb [Mo | Te | Ru | Rh | Pd | Cd | In [ Sa | Sb | Te| I |Xe
§547 | 8762 | B8 | 9133 | 9291 | 9593 | 66) | i1 | 1009 | 1064 | 1079 | 1024 | 1148 | MIEY | 1218 | 1276 | 1349 | 131}
S| S6| ST || ||| 7| 8|79 80 |81 | 82|83 |84] 85 |8
Cs | Ba | La | Hf | Ta | W | Re [ Os | Ir [ Pt | Au |[Hg | TI | Pb | Bi | Po | At | Ra
1339 | 1373 | 1389 | 1765 | 1009 § IE3B ) 1862 | 1902 ) 1922 | 1951 | 100 | 006 | 044 | N2 | X0 | O | €0 | G
87 | 88 | 89 | 104 [ 105|106 | 107 | 108 [ 109 | 110 [ 111 [ D12 [ 113 [ 114 | 115 | 116 | 117 | 118
Fr | Ra | Ac | Rf | Db | Sg | Bbh | Hs | Mt | Ds [Rg | Co [ Nh | FI [ Mc | Lv | Ts | Og
i) | £ | @) | Cey | G | C6n) | 08 | 060 | 088 | G | G | Q8 | 086 | G | CW) | o891 | O | 089

It decreases as moving from left to right across

a period by increasing positive charge in the nucleus
It increases as moving from left to right across

a period by increasing positive charge in the nucleus

Group 1 elements have the largest

electronegativity values

Group 17 elements have the lowest

electronegativity values
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Which of the following symbols (Letlers) refers fo the

element with the lowest electronegativity?

18

Periodic Table of the Elements

2 13 14 15 16 17

Mr. Osama Almustafa

Which of the following figures shows the trends of the syl (e (S DA 530 phadll Chaal 3 smiayd 4000 Jsain ,__5T

atomic radius through both a period and a group? Yz pazalls
2 Generally decreases " Generally increases
2 Lages Lady @ Lgen Joy
e _ _ 3 ——
i]E N |
= > = |
s 3 g
5 3 e 3
§ Generally increases
3 Ay 33 . g Generally decreases
® 1 ] Fy Lapas saiy
° i) 1] 5 - -
= -1 =i
® 2 2 |
5 3 g
5 g 3
U] 8 :
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Which of the following ions has the largest ionic V) el kil Caaas 4l LB Clig) G

radius?
(These ions are for the elements of group 2 in the (G5 Js2adl 22 doganall aili jealial Sl a3a )
periodic table)
Ca®* Sr¥ Mg** Ba* lons s
@l saadl
20 38 12 56 =
Atomic number

A 2+
Ba
l’
B Mg-+
o)
¢ Sr=
2+
D Ca-
Which of the following ions has the largest ionic radius?
A-OF
B - N*
C-Lr
D-F
Ion symbol L N+ o F-
group number 1 18 16 17

Which is the correct ascending order of the atomic radius | .53 jele Sa J€ 5 30 kil dal G puaall g3 ball cud )
for the period 4 elements shown in the table below? okl Jyapd b Al day)

Element symbol K |Ga|Ge| Ca
painll a;

Atomic number 19 31|32 | 20
GAl aaal)

A. (lowest) Ga — Ge — Ca — K (highest) (9 K « Ca+ Ge « Ga (M) .A

B. (lowest) Ge — Ga — Ca — K (highest)
C. (lowest) K — Ca — Ga — Ge (highest)
D. (lowest) Ca — Ga — Ge — K (highest)

(A9 K « Ca« Ga « Ge () .B
(4Y) Ge +« Ga «~ Ca« K(J) .C
(AY)K « Ge ~ Ga+ Ca (W) .D
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Using the figure below, if A represents an atom and B aind) uld 5o Ga s By A ey A S ol S aiien
represents an ion of the same element ¢ dagane 400 S Al g
Which of the following statements is TRUE?

- ol
A. The ion is positive as the ionic diameter becomes G Gl S 81 g ) sl S i ge Y A
larger when an electron is lost
B. The ion is negative as the ionic diameter becomes OIS sl e 8 ¥ ) sl S e 31 B
larger when an electron is gain
C. The ion is negative as the ionic diameter becomes A 5 b G ey sl g ) el S e 01 C
smaller due the decrease in the electrostatic repulsion (o g N
D.The ion is positive as the ionic diameter becomes A 5 98 33y ey 81 g R el S i ga Y1 LD
larger due the increase in the electrostatic repulsion o g ASN
Which of the following is true regarding electronegativity Jsandl & 4L ygS) Ll 3lass Lad musa \‘:.i:. Laa .éi
— in the periodic table? T sl
? PERIODIC TABLE OF ELEMENTS f:
B ] & [ [& [o lm-”'
|4 |Be) [B|CIN O|F|Ne
O I o Tw [ [w [w [m |
|Na g NISIP S ain
X [Ca/So TV Cr/Mn e Co/M Cu|Zn Ga GeAs Se B kr
7 [ % @ @ 4 (0w s [ @ (m @ @ B (@ (@ (s |
'Rb|Sr Y 2r Nb Mo|Tc Ru Rh Pd|/Ag/Cd In SnSb Te| | Xe
W [ m W (RN T [h [ (@ [ [w (e
'Cs|Ba La  Hf Ta W |Re Os Ir Pt Au/Hg Tl Pb Bi Po|At Rn
W (W (m e (W we (wr Wm en (We (W [wa [t e (te (ve [ (i
|21 Be{ A1 jOn{20) S| tis B 10e [00; Col o] Bt iMalLe) IO
1o Pr/Na Pm{Sm €0 Gt To Dy Ho| &r Tm| o L
“oa T (w (m W Tm lw w (W |w s i [
[0 (B} 1) Hp) B A B | O | o ncio L
Electronegativity increases as we move down a group el (e Ao sanal) o S se A sl 0L Sl
Jid )
Fluorine (F) is the least electronegative element 4l e Al Y1 puaiall o (F) gl
Cesium (Cs) is the most electronegative element AilyeS Al | oY1 yaiall g8 (CS) pgajadd!
Electronegativity increases as we move from left to right Suadl Cye B3 gl o JEY) e 250 eS AL ala
across a period Cnadl N
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Why sodium ion Na“is smaller than its atom Na? £ NA 43 ana O sioal NA™ 51 aaa 05 13L

‘ -
By — - v >

Sodium atom (Ma) Sodium ion (Na*) (Na)pssases 5 (Na*)pseisms Ossl
I Quter orbital is left completely empty. (R R FREFLI IR PV Y B |

I The effective nuclear charge raad ais WYET bals|
Aimall cilug pEIY1 b sleall Bl o808 B2lsy
increases for the remaining electrons ¢ STE

ik Increase in number of energy levels aall Cligiee 20e 525 | T
IT only La 1
[ and IT I 1
I only Jaga |
11 and III I 510

Which of the following diagrams represents the
ionization energy trend of the periodic table elements

across periods and groups?

A C
Generally increass Generally decreases
2B =i 2E
=Rl ==
52 Ss
B 0
Generally increaes Generally decreases

Genernlly
decreasecs
E
Uencrally
decreases
E
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Which of the following is true regarding
1* lonization energy in the periodic table?

ol Jsaal 3

‘H PERIODIC TABLE OF ELEMENTS !Hu

;.' - L} 4 ¥ [] il :

Li [Ba B/ C|N|O|F|Ne

T BoTe e e (T

Ma|Mg Al Si|P|S|Cl Ar

: r ] = £i] o 5 ol I” = £ E J‘I_ ; lll_ H- : l_

K |Ca|Sc|Ti |V Cr|Mn Fe Co|Ni|Cu|Zn|Ga Ge|As Se|Br|Kr

mo[se|'Y | 2 1o Mo| o | Ru [n| Pu g |Ca in S0 S0 T 1 [ %e

R AR R R R CRCE

Cs|Ba|La’| Hf uwlm]mJu PL|Au|Hg| TI | Ph|Bi Po|At|Rn

| (s [ [aw [1es (v (s Jwm e o 1;_'|1l|_"l:"',1:": e e |

Fe|Ra|a¢| At b Sq 51 |Hs Mt | D g |Co 1 1 Mo Ly | Ts |0
Alkali metals have the highest ionization energy culs 3l WU Ll daglall al3lal
lonization energy of noble gases equal zero e syl Al Sllall ol A3,
lonization energy increases as we move gl A Juai zie ;H’L'di Al alap
from left to right across a period Coadl IV Sl o
lonization energy increases as we move i ganall A S sie el 8l Sl
down a group Jind A el o
Why is the ionic radius of nitrogen greater than O s il ?_'1_55‘)"! il i fal s L
ionic radius of fluorine? ¢ il gl el sl

B 20| C 15 |N 146|0 40| F 133
3+ o | 4+ ¢ 3—‘ -@| -0

Increasing the electrostatic repulsion between

the atom’s outer electrons, and Increasing

the distance between the outer electrons

Decreasing the electrostatic repulsion between

the atom’s outer electrons, and decreasing

the distance between the outer electrons

Decreasing the number of energy levels

due to the loss of eleclrons

A sl g S Sl 2SS 5

L)) lig AENY ey ABLecall B3L3g 5,301

Aoagladl g pSTYT e S0 ST Al alln

A lall sy BB g Adladll Bl 5,30

iy pSH 288 A dBUal ol flie iz el




Why CI" ion is bigger than its atom CI? ¢ Cl i paa e 381 CF gl paa (555 13l

«-@ @

Chlorine atom (Cl) Chlorine ion (Cl-) (CD 285 555 (CI) 2siS asel
| The electrostatic repulsion between o oSt SEN1 Al Balsj :
: the atom’s outer electrons increases 5l G lall ilsy SN
I. The electronic cloud is stretched outward ksl dug ) Ll sad | L
" The electrostatic repulsion between the O gSibiaay SV 0D (aldal) "
" | atom’s outer electrons decreases Sl A il iy S |
II only Jai T1
I only Jai T
[and Il II 51
IT and TII m L
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Why the difference between 1% and 2™ lonization Energy

g for lithium is the highest in period 2 elements?

Element | 1™ lonization Energy (Kd/mel) | 2™ ionkzation Energy (K.J/mol) Difference between 1% and 2™ LE.
e (Hudjmal) i) olan B (R fmol} 2321 oyt A Lty il o= i o g0
L 520 7300 CaTa0 )
Be 900 1760 B0
B 200 430 1630
< 1090 1350 1260
M 1400 2860 140
o 1310 2390 Z0BD
F 1680 3370 1680
Mo 2080 3950 1870

o aptlll poaiel Al N il A8l o Gl (e 13
Pl Bypall palie L2

Because the effect of lithium nucleus on electrons is il ga (9SSl SN e agdulll 8y et il oY

the weakest among period 2 elements AN gyeal) yealie

Because the energy required for each successive "L._,:. i Al ool Aulae ST A AN ASal)

ionization always increases

Because lithium easily forms the common lithium 2+ Jains Y S0 A pgens pll) 24 gl (gl (K2 apll) oY
ion but is unlikely to form a lithium 1+ ion. J aptlll el (€55

Because the atom holds onto their inner core electrons (g 5t Byt ASIAN Al Lyl g pSIL oliuaws 55300 o

S g L S

much more strongly than they hold onto their valence

electrons.

Which one of the following elements have A0 S Al ol Lgd AU jaaliall e (6

the highest electronegativity?

o PERIODIC TABLE OF ELEMENTS ’".
B la R T T e
U Be B /N O/FNe
m e B oW %W [ e
NeiMg e O | Ar
w T [ @ [B [ [ (% [ (@ [» [ 3| [ 4 |3 @ |
K Ca/Sc Ti |V Cr|Mn Fo Co M |Cu Zn|Ga Ge|As So Br kr
W e v @ v @ o a o ta o Te 1o 16 OO
Rb Sr| Y 2r|Nb Mo| To Ru|Rh Pd|Ag Cd|In Sn|Sb To| | Xe
W T fw Tmn e n w7 (m (e 0 @ (s e (W (e |
ColSajLla/HiiTa/W Re|Os| k| PtiAuiHg| TI |Pb) BI|PolAt|fn
@ e (e e |08 s [wor (we (We (e [ (2 (0 e (ms me [t 1 |
Fr|Ra|Ac| A7 0 Sg h|He|MiOs Ro(CniNh | A [Mollv|Te |09

S

Si

Al
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Textbook + Figures 2, 4 | 64,65, 66,
8 lllustrate how do positive and negative ions form +table 2,3 67
The element zinc (Zn) has an atomic number = 30 13A s S 4585 30 gl A s (ZN) Gra)l)) uais
and its electron configuration is: S sl g ol e ol 1872522p%3573p%4s73d10
1s%2s%2p®3s?3p®4s?3d'°. Which of the following is the 0Zn** uaidl 134 Ge Juill aud Sl

pseudo-noble gas electronic configuration for this

element’s ion Zn?*?

1s22s22p%3s23p®4s23d?®

1

 15°2s2p®3s°3p°4s”

1522522p%3523p¢3d 10

1s22s22p%3s23pS4s!3d?

The electronic configuration of sulfur atom (S) is
1s® 28* 2p°© 3s® 3p*.What is the electron configuration

of the ion formed by this atom?

A B C D

18228°2p®3s?3p® | 18228%2p%3s?3p° | 18%28%2p°3s?3p°® | 18%2s?2p®3s?

How the atoms of group 15 elements become stable?

A — By losing two electrons
B — By gaining two electrons
C - By losing 3 electrons

D - By gaining 3 electrons

Mr. Osama Almustafa



Which of the following groups, its elements gain two

electrons and form ions with charge = -2?

gl 5385y Guig S Wjealic (audSs 40U Cile ganall (g

PERIODIC TABLE OF THE ELEMENTS
1 aliall ) gall J gand) 18
1 2
H p 13 4 15 16 17 | He
1008 400
3] 4 5 1& =21 819 T°I8
Li | Be BIC|N|O]|F |Ne
84 | oo 10 | taot | am | asoe | wo | 30
1n|n Bl |[15|16]17]18
MMl 'y & & €& ¥ 3 9B N BIAIS| ]I S|A]A
nw | wn w08 | 2mos | 209 | e | mes | ws
Wl |A R B|28]|25]|26]27]28 |29 3033233 ]34]35]3
K |Ca| S |Ti| V |Cr|Ma|Fe|Co|[Ni |Cu|Zn|Ca|Ge| Az | Se | Br | Kr
B | 00 | o | 88 ] 05 | 000 | W54 | 08 | MOY | W | 437 | 6539 | @7 | N4} R | NS | W0 | B )
37138 | 39 |40 |4l | 2|85 |67 || H|0]S1 ]34
Rb| S | ¥ | Zr | Nb | Mo | Te |Ru | Rh [ Pd | Ag | Cd | In | Su [ Sb | Te | I | Xe
par | we | s [onx | samn [ 9099 | o fwony | tese f tose | aens | vuae | ouien | et | oasts | e foaes | and |
SE| 6| ST M| B | WS |67 || 9| %0 | 81| 82|83 |84 85|86
C: | Ba|La|Hf| Ta | W |Re | O: | Ir | Pt |Au |Hg | TI | Pb | Bi | Po| A&t | Rn
Ul NN BTN BER BTN BTN BT TR BUSH BUSE NUDE BUYE 08 RO BUE KO RAUR TN
7] 88 | 89 J 104|105 [ 106 107 [ 108 [ 109 |10 [ MNP IR2 M3 L4516 117 | 118
Fr | Ra| Ac | Rf | Db | Sg | Bb | Hs | Mc | Ds | Rg | Co | N | FI | Me | Ly | Tt | Og
[ G2 ] @9 ) G0 ) e | Qe | Ce | o) ) (4 | 0 | I | C7) | 08 | ) | O | O | o9 | (99 | O8) )
. 17
> 16
T
o 8

What is the psendo-noble gas configuration for Cd
atom when it loses 2¢?
(Cd: 15* 25 2p* 3¢ 3pf ds* 30" dps 5¢* 40"

Mr. Osama Almustafa
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Which of the following is correct regarding

negative ion?

A A neutral atom loses one or more valence

electrons, and this requires energy

B A neutral atom gains one or more valence

electrons, and this requires energy

A neutral atom loses one or more valence

electrons, and energy released

A neutral atom gains one or more valence

D
electrons, and energy released

Mr. Osama Almustafa

Which of the ions below has the following

electron configuration?

Sl el € e 261 51 Ug S0 Alalendll 5,300 3
ailla alls g
S sy ) e 61 ) g K Allanal) 5 s

Gl ol llig

SIS Sy 50 e ST g1 g ) Allaad) 33201 i

bl aTs

Sl ey 2SI e ST o g S0 Alslanadl 5,300 CauiSs

Al Ty

£ S i S ot Al olial Silig e 4l

1s? 2s” 2p° 3s? 3p° 3d'°
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V : .
H He
e | 3 13 M 15 B 7 | e

" " L 4 J . -
Li | Be | 8 c N 0 F | Ne

s | ek [t | e | e | e | e | s

. 3 o » " - " L
Na | Mg | |al st | P |8 |alar
aeww | Jewm | 3 4 s ) 14 2 9 0 1 12 | o | moss | mave | e | man | b

O 0 ® O] » S ] ™ » = TR " 0 ™ » 0
K | Ca S I M|V |G |Mn|Fe Co | N [Cu|[Zn|Ga Ge As | Se | Br | Kr
oo | oo | el Rl R oo | oo | wae | wmen | wen el i A T4 | Tae ™ P

G 0 O - 0 ™ - & IR O 0 0
Rb | St ¥ | Zr [Nb|Mo|Tc | Ru Rh | Pd | Ag | Cd ‘ In | Sn | Sb | Te 1 | Xe
wea | ma | meoon | mis | oomm | oem | g | wmar Limees | onsn e | msa | meas o | ooes |omee | oo | s

0 e o & O 0 ™ &l n - it = . - » 0
Cs | Ba | Lu | Ht [ Ta | W | Re | Os | Ir | Pt | Au | Hg r'ﬂ b | B | Po| At | Rn
o oz | " | iramer | ren | mones | wne | oo | imas | menrr | inons | meswer | sonm { et | e |owon | pow | g | g

W e[ [ [ [ fw pe Da [m [m [& B M i e [ (e
Fr |Ra| | Lr | Rt |Db|Sg|Bh | Hs Mt|Ds|Rg|Cn ; Nh | Fl [ Mc|Lv|Ts | Og

4_EE_REERE NN _NN_NN . BN _ NN _SH_GN_SN_NE_UN_NE_EN_NNE_NE_RN_!



Which of the ions below has the following sl slial Sl e 8
electron configuration? £ A g Y
1s? 2s* 2p° 3s? 3p°

';r! PERIODIC TABLE OF ELEMENTS 3;
S O e 7 @ [ w
U Be '8 'c/N o'k |Ne
'IT—y'ﬁi' T s 4,--,{6, CWl|
Na Mg A slP s ol
'if'+ﬁ"7’3°'—'ga B W (% n—vﬁ"ﬁiwﬁig‘ﬁnﬂi T (B W % % |
K Ca e T |V Cr|Mn Fo Co M Cu Zn Ga Ge As Se B ks
W (@ W (0 (@ @ [0 | (@ (m @ @ (m e B @ (B [w
b S¢ Y 2 |No Mo| To Ru B Pd Ag Cd In 8n S Te | |Xe
u-:r.;nnnnumu O ERCNCECRCECRD
CelBaLaiHfiTa W Re|Os| I | PtiAuiHg| T |Pb|Bi Po) At|An|
w (m w (we (we e [wr (e (e me (m (e W m e }m w |
F!lm :Rfobﬂ&lmlmo. Cn'Nh Fl /Mc Lv Ts|Og

Co™

Sc*

Cu'"

Zn™

The Group 13 elements of the periodic table tend to
lose valence electrons to attain a stable outer electron

configuration and form ions.
What is the charge of the formed ions?
+2
0
-3
+3
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The atomic number of zinc equals 30, and its electron AN il dy 30 Gl Gaealall (5301 22l

configuration is 1522522p®3523p®4523d° 15%2522p®3s23p%4523d'0  Ju

Which of the following is the Pseudo-noble gas ¢ peaiall 30 0¥ Jadl 4l Sl G55 Sl Les

1s?2s°2p°3s?3p°4s”3d®
1s22s%2p®3s23p°3d!?
1s?2s%2p°3s°3p°4s'3d’

1s2s°2p®3s23p°®3d°®

9 lllustrate how ionic bonds are formed and how ions are arranged in an ionic compound

Textbook

69

What is the correct formula for an ionic compound

formed by the two ions AP* and SO, 7

AISO,
Al,SO,

2

~ Al(SO,)s

Al3(SO,),

A

Ol e (eSSl il Anaall Aapall L
€50, ;AP

Which of the following statements is correct according to the
reaction below?

:Mg + :S:: —» [Mg]2+

+[s]"

A. g is considered an atom which gained 2 electrons
during the reaction

Jud

B. © is considered an atom which lose 2 electrons
during the reaction

C. The formula of the formed compound is V&

D. The overall charge of the formed compound is -~
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Which of the following cations and anions complete the

chemical equation below to form an ionic compound?

[Ne] 3s’ + [He] 2s” 2p* >

Mr. Osama Almustafa 505712578

Cation (sslS | Anion gl
[Ne] [Ne]
Cation (s3l€ | Anion  (jesl

[Ne] 3s! [He] 2s? 2p°
Cation (s3S | Anion (el

[Ne] 3s? 3p®

[He] 2s? 2p¢

Cation (sl

Anion sl

[Ar]

[He]

What happens when aluminum reacts with nitrogen according

to the equation below?

A — The Aluminum atom gains § electrons and forms AIF

ion

B - The Aluminum atom loses 3 electrons and forms AP"

ion

C - The Nitrogen atom gains § electrons and forms N° ion

D - The Nitrogen atom loses 3 electrons and forms N*' ion

Mr. Osama Almustafa
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Using the chemical equation by the electron g Y ol sl Al o) Latiiga
configurations (noble-gas notation) for sodium oxide syl 2.8 (% el () o )
formation reaction

[Ne]3s' + [He] 28 2p' —— coemmmmmemmen

Na 0

Which of the following chemical equations represents 4 4.\:&.'.1! Jeal disyha Jeli) 132 Jid A0 380 ) N alaall d

i resction in Elecron — Dot sircture?
Na‘'+Na'+ :o:: SN [N +[o]
Na'+:0: — [Na +[0]

Na: + :O:: - [Né]2++ [O]z.

Na‘+Na‘+ :9:: —’[Na:r _[Na]* +[o]-
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10 Explain the structure and properties of ionic compounds based on their bonds types, strength and organization

Textbook + figure 8 +
tables 5

70,71,72,73

Table 5 Melting and Boiling Points
of Some lonic Compounds

Melting Point | Boiling Paint
Compound K

Mal 660 1304
KBr 734 1435
MaBr 747 1390
CaCl, 782 =1600
MaCl 801 1413
MgO 2852 3600

+ 4+
8&’ 332

Undisturbed lonic crystal Appled force realigns particies.
Before the force s applied, the crysts i the applied force & strong encugh,
has & uniform patiem of ioms. t pushes the ioms out of aligement.

Forces of repulsion break crystal apart.

A repulsive force created by nearby
like-charged ions breaks apart the crystal.

Figure 8 Strong attractive forces hold the ions in place until a force strong enough to overcome the

attraction is applied.

Why the lattice energy of MgO is almost four times

greater than that of NaF crystal?

Because the ions size in MgO is bigger

Because the charge of the iocns in MgO is smaller

than the charge of the ions in NaF

Because the distance between ions in MgO crystal

is bigger than NaF

Because the charge of the ions in MgO is greater

than the charge of the ions in NaF

Mr. Osama Almustafa

L e ao)l 581 MGO Syl 25l 2020 25U 130
¢NaF ot Bagmgall AL e

J;S.i MgO ..‘r‘ QU_*!&" PENN Q{h’

NaF 5 lpll dins (e jial MGO 3 il dias oY

NaF (o 58I MO syl 3 s oo Ty ) Jsba oY

NaF 3 cligh! disd e 58I MO 3 cilipll) diat oY



Using the table data below: b Jpnall il ki
Which of the following is the correct explanation G clith DIRY pnaall il _HL‘ e gl
for the difference in lattice energies?

(Jse/ o A9 it @t | LSy
Lattice Energy (kJ}muI) Compound

808 KF
910 NaF
3795 MgO

Lattice energy of NaF is greater than KF 4.2l 3k e 6l NaF  ag.2)) 2ils
lattice energy of KF because the charge dind e I NaF i clighh) i oy
of the ions in NaF is greater than the charge KF 3 ol
of the ions in KF

Lattice energy of NaF is greater than KF 5all 520 Gl 5 8l NaF oSpall 45000 a3l

lattice energy of KF because Na’ ion K* 0sd (e Jasl Na“(asl Y

is smaller than K™ ion

Lattice energy of MgO is greater than NaF <20 dills e €l MgO  a<uil) aalks

lattice energy of NaF because Mg”* ion Na® el s 58l Mg sl o

is greater than Na”

Lattice energy of MgO is greater than lattice A Ak e ﬁsi MgO €.l 35,0 21l

energy of NaF because the charge of the ions 38 NaF 3 cliglil daat o NaF (€l

in NaF is greater than the charge of the ions

MgO qé-;':,g“ilha..“;,.q
in MgO
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How do you compare the lattice energy of the compounds ? NaF « MO [Sall &bl AN d8L & g

MgO and NaF?

1. The lattice energy of MgO is greater than that of NaF NaF S5all Lgia 58I MO (Sl 5Ll 35020 231
5 The lattice energy of MgQ is smaller than that of NaF NaF (€l e Jil MO (5l 4 skl 4S80 d3ls
| The lattice energy of MgO is equal to the lattice A Bl (gl MO S all s slill A€, a3l
3 energy of the compound NaF NaF Sl L0
4 The latlice energy of NaF is four limes thal of MgO MgO S, i Lellial das)l NaF S5all 3520 a3l

Mr. Osama Almustafa

What is the property of metals shown in the figure 2l Sl & =t A ahlall s L
below?
External
force
THEe - 0000
0966 ]
0650 0000
esesd oo
Thermal and electrical conductivity o\ayeSlly Ball Juag
Hardness and strength sl 2Dl
Malleability, ductility, and durability sl lly 3kl 6

Melting and boiling points Sgaat) o Sl il

Of the salts below, which would require the most
energy to break the ionic bonds?

A. BaCl,

B. LiF

C. NaBr

D. KI
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What is the main reason for the difference in the lattice energy

Ot 30! o ) e o A5el) A0 URT (A ed J  a

values between the ionic compounds shown in the table below? foldal J gpaady
2 Bl
Compound | Lattice Energy Sl o
[K3/mol) (xsfmol)
KF 808 808 KF
RbF 774 774 RbF

1 2

M e

3 4 5 [ 7 - s 10

u Be a8 C N [+} ¥ Ne

u 12 13 " 15 16 v i

N My Al S L4 S (o) N

19 p.1 n n b M 25 » n n 2 ¥ n n i3 N3 » 36

L3 L 53 n v (] Mn o o N Cu o Ga Ge As e & L5

n - » i 41 o 43 < & 4% o 4L 49 w0 4 | 52 b )

L S Y o Nb | Mo Te L h L] Ny Co n So S Te 1 xe
A. lons charge Sl Shias A
B. lonic radius syd) il B
C._lons electronegativity S gutl A Sl A
D. lons numbers Syl e D

Regarding the properties of ionic compounds, which of the

B e gl i) G paliad; s L

following is incorrect? freaa
Pl Jeagd Yy Aal) o) (598 iy 8Ll 3 350 g1 5y cideall Wladl 3 Sl oS5
An ionic compound in the solid state, the ions are locked into fixed posilions by strong attractive 1

forces, as a resull, ionic solids do not conduct electricity

el Loy Wy Ulaill 33N (o8 iy LSl 4: Bl clig¥! 568 o Jalaadl Dl ol AL At ": H,g‘?l oSl
An ionic compound in the liquid state, or is dissolved in solulion .the ions are locked into fixed 2
positions by strong atlraclive forces and does not conduct electricity

conduct an electric currenl

Sl Al Jeagly 1S5l B il 055 o Jylaad) Ala ol LY Dlall 3 ) o)
An jonic compound in the liquid state, or is dissolved in solution, the ions are free o move and 3

1 only

2 only

1 and 3

3 only
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The lattice energy of MgO is greater than that of NaF.

Whalt explains this?

A — The charges of ions which form MgO are greater
than that of NaF

B - The charges of ions which form NaF are greater

tl ik s L NaF (£5d) A e < MO ()0 830 dile
NaF J L3J 35 e 8 MO J LK) iyl clial ~ A
MO J Sl &b e ST NaF  J G3Kd) cily ! clial — B

pxipeall Gl pam D ) pgiind) ol paa — €

than that of MgO 21 ol a1 ipglill o apa ~ D
C — The size of the magnesium ion is larger than that 1 "
- T . -
i 2
of the sodium ion n| 2 T T L
-] 24 2a _4A S A 34 l°w
] 4 s . 7 . v "
H | e " N|o|F|w
D — The size of the fluoride ion is larger than that =1 = anfiSs Fand o | 25 12
" " " i L " " s
N Mgl 3 4 85 & 7 3 9w un njulsw|r|s|ala
dm oxm m nw 1] m am - 1 ™ - ”m - " m . e | aw uw ne e
AEAEREAEFEAERE A E R AEAEAE R EE A E REERED
K | Ca | S| m | v [ Cr me|be| o] N | Co|2n | Ga| Ge| do| 8¢ | e | Ko
M - . - - “n - - - - o - . - " o~ - 2 2 e . - - - -
SRR G A I A A AR AR A
Wh | Se | V| Ze | N Se | Te | Re | R | P Ag | Cd | de | Se | S| Te | 1| e
o Ll - i - - - - o - - - L Ll LA " L) (s = o
S| [SfR | D]M]s[%]| | m] W0 0| |0]|]ss]|»
O | Ba [ a b oo | va | W Re [ O e | Ae |l T s e oA R
e Loe | omo i Lo Lomto Lumy | cg Loms | oo {ooce | ot Lme Ly Lome Lo | o L
& L » [ RRC AR R G R 1 pm | ns s N 1)
br | Ra | A | R obe AR Rg (G [ W e e | W | Og
s Louee | ogus Rooses | o | oo | oosh | e | gee e Lo | oen | s 1 oo e | ows | aws | osé
Textbook + tables 8 ,9 +
Write chemical formulas for binary and polyatomic compounds or use simulation softwar to show it, including those that have more example problems 1,2 |75,76,77 ,78
11 than one oxidation number, naming it by using nomenclature system of International Union of Pure and Applied Chemistry (IUPAC) ,3 +Practice problems | ,79,80,81

Oxidation numbers

The oxidation number of a monatomic ion, also
called its oxidation state, is equal to the net charge
of the ion. As shown in Table 8, most transition
metals and group 13 and 14 metals have more
than one possible ionic charge. Note that the ionic
charges given in the table are the most common
ones, but not the only ones possible.

The oxidation number of an element in an ionic
compound equals the number of electrons trans-
ferred from the atom to form the ion. For exam-
ple, a sodium atom transfers one electron to a
chlorine atom to form sodium chloride. This
results in Na* and Cl~. Thus, the oxidation num-
ber of sodium in the compound is 1+ because one
electron was transferred from the sodium atom.
Because an electron is transferred to the chlorine
atom, its oxddation number is 1-.

Mr. Osama Almustafa

Table 8 Monatomic Metal lons
S_'I:Si-1 1.|.r3-|-I La]-r
Ti?*, T+
vl-i-' Y+
Cri+, Cri+
Mn?*, Mn®*, Tc**
Fe®', Fe®*
Co?*, Co?*
M+, Pd?*, P2+, PH*
Cu”, Cu**, Ag®, Au*, Au?*
2“11-, E[Ft, Hg:rit, Hg.'hr
AP+, Ga**, Ga**, In*, In**, In**, TI*, TP+

Sn**, Sn**, Pb**, Pb**

D wlom ~ o, wn s w




Table 9 Common Polyatomic lons

__lon _|__Name Name

NH,™ ammonium 10, periodate
NO,~ nitrite C]I-I;J:‘ acetate
. dihydrogen
MO_~ itrate H. PO~
3 e & o phosphate
OH- hydroxide Co*> carbonate
CN cyanide 50.* sulfite
MnO_~ | permanganate 50 sulfate
hyd
HCo,- | Yoreden 5.0* | thiosulfate
4 carbonate s
CIO" | hypochlorite 0. peroxide
Clo~ chlorite CrO > chromate
Cl0_- chlorate Cr.0* dichromate
; hydrogen
ClO, perchlorate HPO > ohosphote
BrO_ bromate PO > phosphate
10, iodate AsO arsenate

EXAMPLE Problem 1

FORMULA FOR AN IONIC COMPOUND Determine the formula for the ionic compound formed
from potassium and oxygen.

EXAMPLE Problem 2

FORMULA FOR AN IONIC COMPOUND Determine the formula for the compound formed from
aluminum ions and sulfide ions.

EXAMPLE Problem 3

FORMULA FOR A POLYATOMIC IONIC COMPOUND A compound formed by calcium ions and
phosphate ions is often used In fertilizers. Write the compound's formula.

PRACTICE Problems W. ADDITIONAL PRACTICE

Write formulas for the ionic compounds formed by the following ions.
Use units as a guide to your solutions.

19. potassium and iodide 21. aluminum and bromide
20. magnesium and chloride  22. cesium and nitride

23. CHALLENGE Write the general formula for the ionic
compound formed by elements from the two groups
shown an the periodic table at the right.

Group 17 _|.
~— Group 2
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PRACTICE Problems W. ADDITIONAL PRACTICE

Write formulas for ionic compounds composed of the following ions.
Use units as a guide to your solutions.

24. sodium and nitrate

25. calcium and chlorate

26. aluminum and carbonate

27. CHALLENGE Write the formula for an ionic compound formed by ions from a group 2 element
and polyatomic ions composed of only carbon and oxygen.

MasPOy = sodium phosphate FeaOy = ironilll] oxide

PRACTICE Problems W, ADDITIOMAL PRACTICE

Interpret the formula representations and name these compounds.
28. MNaBr 32. Ag.CrO,

29. CaCl, 33. CHALLENGE The ionic compound NH,CIO, is a key reactant used in solid
30. KOH rocket boosters, such as those that powered the Space Shuttle into orbit. Name
this compound.

31. CulNO,),
What is_the general formula for the ionic compound Creaiadl e (19S5 (3 V.a,:,"ﬂ S pall daladl dapall La
formed from B and D in the table below? alial Jgaall ~D ;B

BD; B3D, B,D; B,D

-

Mr. Osama Almustafa
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What is the chemical formula for the compound formed from  xs X juaiall dlasl e 23U el d0LeS) dapall Lo
the element X with Aluminum (atomic number Al = 13)? S Al =13 S 23all) psaialyl

X: 1s? 2s? 2p° 3s? 3p*

AlX,
Al,X 4
Al X,
AlX;
What is the correct name for the compound with the AL AibesSl dapall 53 Chall il 2l Lo
following chemical formula?
FeSO,
Iron (III) sulfite () wasdl cuiyS
Iron (II) sulfite (1) wasll cum <
Iron (III) sulfate (1) aasd) il y<
Iron (II) sulfate () sl <
What is the chemical formula for the compound formed from X yuainl) 2ol (ya 23l (S jall 480 dapall Le
the element X with Magnesium (atomic number Mg = 12)? (Mg =12 53 23all) ageciaall e

X: 1s? 2s* 2p° 3s* 3p°
MgX,
Mg;X,
MgX,
Mg, X,
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What is the correct name for the compound with

the following chemical formula?

Cu,CrO,

Copper (II) carbonate
Copper (I) carbonate

Copper (I) chromate

Copper (II) chromate
What is the correct name for the ionic compound Cu.O7?
Copper (Il) oxide
Copper () oxide
Cobalt (Il) oxide

Cobalt {I} oxide

Mr. Osama Almustafa

What is the scientific name for the chemical formula below?

NH.ClO,

A. Ammonia chlorate

B. Ammonium hypochlorite

C. Ammonia chlorite

D. Ammonium perchlorate

Mr. Osama Almustafa
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What is the chemical formula of the ionic compound formed
from calcium (Ca) and oxygen (0)?

Calcium belongs to group 2 and oxygen belongs to group 16 of
the periodic table

CaO
Ca0,
Ca302

Cazo

What 1s the chemical formula for a compound

formed from calcium ions (Ca2+) and chloride 1ons
(CIN)?

A CaCl
B C(Ca,Cl
C CaCl,
D Ca,(Cl,

Mr. Osama Almustafa

Which is the correct formula for the compound
chromium (III) sulfate?

A. Cr;S0,
B. Cry(SOy);
L CI‘3(SO4)2
D. CI‘(SO4)3

Mr. Osama Almustafa



Whalt is the chemical formula of the ionic compound

formed from ammonium ion (NH,") and oxide ion (0*")?

A - (NH,),0
B - NH,0,
C — Oy(NH,)
D - NH,0

The element X exists in group 1 of the periodic table,
while the element Y exists in group 16. What is the
general formula for the ionic compound formed by

PR PERRRIPHC JURN [0 [FVOURG TS SRR s
ol Al alall Aageall e 16 doganddl A Y il

Copmainll G e 038 s oY)
these two elements?
A - XY, X,Y; —A
B - XY, . XY, -8B
C - XY, X NV =
D= XY XY -D

What are the numbers of the two ions that form

€ g0 gl il s 05 il o1 L e

sodium nitrate?

A-1and2 T

B-1and3 3,1 -8B
Ni* | Noy | Noy | Ne

C-2and 4 4,2-C

D-3and 4 : ? . ; 403-0
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Which of the following is/ are Wrong

Sl s Sl A
Name of the compound Compound Number
1 ia gl
(1) pssiasf) ey AT, )
Aluminum (Ill) bromide
b i
podgeall i NaNO, 5
Sodium nitrite
1) selasll &)
() ust Cu(CIO;), 3
Copper(l)chlorate
astigay ) ilyslS NH,CIO, A
Ammonium perchlorate

1 only

2 only

1 and 3

2and 3

12 Explain the structure and properties of metallic compounds based on their bonds types, strength and organization

Textbook + figures
10,11 +table 12

82,83, 84

Metal cation

000006 T
Figure 10 The valence electrons in metals (shown as a blue cloud of minus
signs) are evenly distributed among the metallic cations (shown in red).

Attractions between positive cations and the negative “sea” hold the metal
atoms together in a lattice.

Explain Why are electrons in metals known as delocalized electrons?

External

=) Metal is deformed.
_

Figure 11 An applied force causes metal ions to move through delocalized electrons, making
metals malleable and ductile.

Describe in your own words what happens to metal ions when a metal is struck with a hammer.

Mr. Osama Almustafa

Table 12 Melting and Boiling Points

(°C) (°C)

Lithium 180 1342
Tin 232 2602

. Aluminum 660 2519
Barium 727 1897
Silver 962 2162
Copper 1085 2562




What explain malleability of metals? @kl bl Ll pudh 53 L

L g igh
External
force

_— -

The movement of the free (delocalized) electrons more easily 528 Aggens (Aaiagaiall ju2) Ball Slig s AS)a

The reaction of free (delocalized) electrons with light cgall pa (daiagaiall ;) Ball iy SN Jelis

The movement of metallic cations through free (delocalized) electrons (laagaiall ju2) Ball Sl sSN1 pe clilal) cligh A<a

The movement of fixed electrons around the metallic cation G Gl Joa Basall Culig S ASa

What explain the luster of metals? fablall Slaal judh 3 La

The movement of the free (delocalized) electrons more easily 508 Aggens (daniagaiall p2) Biall Silig pSIY1 S a0
The reaction of free (delocalized) electrons with light pgeiall pa (daiagaiall p2) Ball il 2SN Jolin
The movement of metallic cations through free (delocalized) electrons (Reagaiall ;i) Ball il JSIY1 pe il cligdl 3S5a
The movement of electrons is fixed around the metallic cation Gl HealSll fga sl g mSIV) AS e
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Which is the best description of the valence electrons in the
metallic bond?

A. Have a fixed position in the lattice

B. It is a sea of free-moving electrons
C. The electron density is concentrated around specific atoms
D. The positive charges repulse with negative charges in it

. - £ - T L
What is the correct statement about the bonding ool USI0 8 o pall il 73 paid el Al il L
model shown in the figure below? A gl o Ay WIS Sl ) am - A
A - The valence electrons move freely between the ailias - B
metallic nuclel Sl el o olygSl ciiyslS) Jis - C
B — Form a brittle material Al cilints Bgatall i) e " e A A 3G - D

C — The Cations convey electricity along the metal

D - The metallic atoms form a "sea” of negatively

charged ions

Mr. Osama Almustafa
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Textbook + figures 7
13 Define both sigma and pi bonds and their differences .8.,9

96,97

Water (H,0) Ammonia (NH3) Methane (CHy)

Figure 7 Sigma bonds formed in each of these molecules when the atomic orbital of each hydrogen atom
overlapped end-to-end with the orbital of the central atom.

Interpret Identify the number of sigma bonds in each molecule.

Two shared pairs  Figure 8 Multiple covalent bonds form
of electrons when two atoms share mare than one pair

e{j + "0 — 0=qQ: of electrons.

a. Two oxygen atoms form a double bond.

b. Atriple bond forms between two

- . nitrogen atoms.
ON + N — N=N: m rea
’ ' Three shared pairs

of electrons

Figure 9 Notice how the multiple bond between the two
carbon atoms in ethene (C,H,) consists of a sigma bond and
a pi bond. The sigma bond is formed by the end-to-end
overlap of orbitals directly between the two carbon atoms.
The carbon atoms are close enough that the side-by-side

p orbitals overlap and form the pi bond. This resultsin a
doughnut-shaped cloud around the sigma bond.

Ethene
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Which of the following structural formula contains one sigma

bond (o) and one pi bond (rt) between the two carbon atoms?

Regarding sigma (o) and pi ( m) bonds. Which of the

following is correct?

The sigma bond is formed by the end-to—end

overlap of orbitals directly

The pi bond is formed by the end-to-end

overlap of orbilals directly

A sigma bond is formed by the overlap of

adjacent orbitals

The pi bond is formed in the molecules

that contain only single bonds

Mr. Osama Almustafa

H—C(=C(C—~H

H H
/

C=—=C
H(r’ \H
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Regarding the covalent bonds in the figure below, Vmen __J:Jg las __;1 calsal Jgan " aaaloall Logly Jll  leds Lol

which of the following is correct?

H_ H
cC=C
H H
It contains one sigma bond and five pi bonds Gb daly ) ead g Laggus Baaly dlagly e (ggiag
1. )
It contains one pi bond and five sigma bonds Lanss Jadlgy el g (sl Baaly Ay e (ggiag
2. i '
3 It contains two pi bonds and four sigma bonds Lases Jailyy )l 5 s by e g5y
4 It contains two sigma bonds and four pi bonds @b gy EJ1 5 ez Gy e (ggiag
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14 Explains the relationship between the strength, length, and dissociation energy of a covalent bond

Textbook + figures
10, 11 + tables 1

98,99

Which is the correct ascending order of the molecules shown in
the table below according to the strength of the covalent bond?

(M) Al Jsla

Bond length (m)
1.43x107°
1.21x107% 0,
1.10-107° N,

(weakest) F, - 0, - N, (Strongest)

(weakest) N, — 0, — F, (Strongest)

o
B. (weakest) O, — F, —+ N, (Strongest)
Cc
D

(weakest) O, —» N, — F, (Strongest)

What is the correct order for the following
molecules according to the bond strength

from the weakest to the strongest?

1.43x 10 m

Al 858 Canen 2000 cilissall ponaall sl L

1.10x 107 m

1.21 x 10 m

O, <F, <N,

F,<N, <O,

F,<0,<N,

N, < F, <O,

Mr. Osama Almustafa
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What is the correct ascending order of the length of ad| Oa) dpaalall Al okl macall (oLl a3 La

the covalent bond (from the shortest to the tallest) for

Tl Janadl 3 53lll il (Jek)

the molecules shown in the table below?

A el alk Ny— O,—» F,
Bond T aladl i | (Molecule) ¢.g5s)
Bond-Dissociation Energy ( ype) dhiiles | ) L
AU Lpals F, — O, —— N,
945 kJ/mol Ny 2
triple covalent
olal il F: —_—— Nz —_— 02
159 kJ/mol e F, 3.
single covalent
A Tl Ny —— F, —— O,
498 kJ/mol Q. 4
double covalent
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Textbook + example
problem 2+ Practice

15 Name a binary molecular compound from its molecular formula problems 100, 101
What is the correct name for the compound N,F,? INFy S pall maall oY) L
Tetranitride difluoro sl AU 3 Al
Tetraphosphide dinitrogen Cang il A5 b gd
Dinitrogen tetrafluoride Cumg il AU apgld 2y
Tetranitride diphosphorous asbestll AU ans adl)
Which is the wrong name of the molecular compound shown £ alal Jgad) A A gall Sl Jadl el 1 pa e
in the table below?
formula 44! | Scientific name AR pus))
A. P.Ss Diphosphorus pentasulfide Jbeadl) A AL S el
B. HI lodic acid gl paaa
¢ N:Os Dinitrogen pentaoxide O g ) A nS) Gudld
D. H,504 Sulfuric acid A 8 pasa
14 — What is the correct name of the compound P,04?
# Diphosphorous pentoxide & Pentaphosphorous dioxide
# Oxide pentaphosphorous « Phosphorous dioxide
Which of the following is the chemical formula for gl el S Sl Al Brpall a4 A Lea
diarsenic trioxide? ¢ akall
As;0, As,O; S,0; S;0,

' What is the name of the molecular compound 8,F,,?
A —Decasulfur Difluoride

| B ~Disulfur Decafluoride

| C — Difluoride decaselenium

' D - Difluoride diselenium
13. Which is the correct name for the compound N,O,?

A. tetranitrogen dioxide B. dinitrogen tetroxide

C. dinitrogen oxide (IV) D. nitrogen oxide
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Textbook + tables 3

4 + Practice
16 Name acidic solutions problems 102, 103
What is the correct chemical formula for nitric acid?
HNO,
HNO,
HNlCl4
HNO
What is the correct chemical formula for chloric acid?
HCIO,
HCIO,
HCIO
HCIO,
What is the correct name fﬂf én acid with the formula fHCIO; Ll (53 Laeall muaall oV L
HCIO;?
Sulfurous acid cenSl)
1 Jgapsll e
Chiloric acid gl
2, 2l
Chlorous acid BTV ETVES
3.
Sulfuric acid Sl Il | aas

|

APPLICATIONS

Name the following acids. Assume each compound is dissolved in
water.

19. HI 20. HCIO3 21. HCIO, 22. H,SO04 23. H,S
24. Challenge What is the formula for periodic acid?
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17 Represents molecules that are exceptions to the octet rule and explan these exceptions

Textbook + figures
15,16,17 +
example problem 6+
Practice problems

112,113
,114

Which of the following compounds is considered as an ey dplaill 5as 18 e BUEG phe) G LSl .__51
exception fo the Octet Rule due to the odd number of P Sl iy KN e (5350 saall

valence electrons?

F H B Xe P 2 Ci Element jaidl

S g 5 e

Number of valence electrons

clo,

PCl,

[

XeF,

BH,

10. Which exception to the octet rule is shown by this molecule?

a. uneven number of valence electrons b. Suboctet

Z?:IZBe: CI

c. expanded octet d. coordinate covalent bond
ST TTTTT ST ® .
In what way does the molecule shown below not follow the octet rule? 0 N
® .
P The central atom has an odd number of 0 Aterminal atom has an expanded octet.
" valence electrons.
_ The central atom forms a coordinate covalent . Aterminal atom has an odd number of valence

bond. ~  electrons.
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Select the best answers.

Which of the statements about the sulfur tetrafluoride (SF,) molecule are correct?

Select 2 choice(s)

—] The central atom has 10 valence electrons.

_1 The molecule is an example of suboctets.

The molecule is an example of expanded
octets.

18 Draw Lewis structures for a number of molecules and ions
T

:.._lm._%

The central atom has two valence electrons.

The central atom has eight valence electrons.

Sulfur (S) forms a coordinate covalent bond
with a fluorine (F) atom.

Textbook + Problem
solving strategy +
example problem 3 ,4
. 5 + Practice 107, 108,
problems 109, 110

Mr. Osama Almustafa
When drawing the Lewis structure for the covalent
compound BH;. How many pairs of electrons are

available for bonding?
(Atomic numbers, H=1, B = 5}

Mr. Osama Almustafa
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Which of the following is the correct Lewis dot structure for the molecule

fluorine (F;)?

= s = .- -.
B 2 JF=F
: F—F : : F=F ¢
Select the best answer.
Which of the following is the correct Lewis structure for ammonia (NH3)? | Valence electrons
Element per atom
N 5
H 1
L J
L] ] L LJ
H L4 N . H H [ N a H
LA LR J
e
H-N-H H-N-H
o ]
Which of the following is the correct Lewis structure for carbon dioxide?
o0
0=C=0 :
| . — —
o0
e 0 LN
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Textbook + figure 19
+ Table 6 + example | 115,116,

problem 7+ Practice | 117,118
19 Use the VSEPR model to predict the shape of, and the bond angles and hybridization Orbitals in a molecule? problems ,119

Total |Shared | Lone | Hybrid

Molecule Molecular Shape”

Pairs | Pairs Pairs | Orbitals

180° The BeCl, molecule contains only two
pairs of electrons shared with the central Be

£\
BeCl, 2 2 0] sp k% -« atom. These bonding electrons have the

Li maximum separation, a bond angle of 1807,
near and the molecular shape is linear.

120° The three bonding electron pairs in AICI,
AICI, 3 3 0 sp? \ - have maximum separation in a trigonal
planar shape with 120° bond angles.

Trigenal planar

109.5° When the central atom in a molecule
CH 4 4 0 sp® \ " has four pairs of bonding electrons,
4 as CH, does, the shape is tetrahedral.
The bond angles are 109.5°.

Tetrahedral

MNH, has three single covalent bonds
and one lone pair. The lone pair takes
up a greater amount of space than
the shared pairs. There is stronger
-+ repulsion between the lone pair and
the bonding pairs than between
“107.3°

NH 4 3 1 sp®

two bonding pairs. The resulting

Tooonal pyrassldal geometry is trigonal pyramidal, with
gonal pyr 107.3° bond angles.

Water has two covalent bonds and two
lone pairs. Repulsion between the lone
pairs causes the angle to be 104 5%,
H,O 4 2 2 sp’ " |ess than both tetrahedral and trigonal
e pyramid. As a result, water molecules

104.5° hawve a bent shape.
Bent

90° The NbBr, molecule has five pairs
\\ of bonding electrons. The trigonal
NbBr 5 5 0 spd " bipyramidal shape minimizes the
- 120° repulsion of these shared electron
pairs.

Trigonal bipyramidal

f , As with NbBr,, SF, has no unshared

} 90° electron pairs on the central atom.

SF, 6 6 0 spid? « However, six shared pairs arranged
QE: ‘ about the central atom result in an

octahedral shape.

Octahedral
Mr. Osama Almustafa



19. Which type of molecular shape is shown by this molecule?

A. trigonal pyramidal B. tetrahedral
C. trigonal bipyramidal D. octahedral

120"

11. Which type of molecular shape is shown by this molecule?

a. trigonal pyramidal b. tetrahedral
c. Bent d. trigonal planar

Based on the VSEPR model, which of these molecules would be predicted to have a trigonal planar shape?

CH,F, O SO,

BH, O o,

According to the VSEPR model, what is the shape of a phosphate ion (PO ;7)?

linear O  trigonal bipyramidal

) trigonal planar O tetrahedral

Which of these structures can be described as linear?

Mr. Osama Almustafa



What type of hybrid orbitals represented in the molecule ¢NDBrs egiall A ALIA Linglll By g la

NbBr;?
PERIODIC TABLE OF THE ELEMENTS
1 aliall )5l Jgaadl 18
1 ?
H|: B W15 16 17 |He
1008 4003
74 HERBEEREREL
Li | Be Blc|N F [ Ne
94 | 002 1081 | 1200 | 1601 | 60 | 1900 | XIS
nfn BlW| B[]
MM |3 4 5 6 7 8 9 0w on plals|r|[s|ala
2% | B0 2608 | N0 | N7 | N | N | B
W n|[a[a B [a]s]e[ s3]0 [ [32]3 335/
K |Ca| S |Ti |V [Cr|Ma|Fe|Co|Ni[Cu|Zn|[Ga|Ge| As | Se| Br|Kr
3900 | W08 | #4546 | 50 | 054 | 0200 | M | 380 | 90 | B | 69 | 69 | 67 | 4] N | N | B | B
ST 38| 39 [40 |41 |42 |3 |44 |45 |46 |47 [ @ [0 1 | 2|3 |
Rb [ Sr | ¥ [ 2Zr | Nb [Mo | Te [Ru |Rb | Pd [Ag | Cd [ In | Sa [ S [ Te | I | Xe
$347 | 0060 | 089 | 9020 | 920 | %9 | 60 | 2001 | 1020 | 1064 | 3079 | Ni24 | 1148} RIA7 | 1308 | 1074 | 1366 | 1013
ss(se[s B[ wmso[st[s2]ss[ss]ss|[se
C:|Ba|La[HE|Ta| W [Re|O | Ir [Pe|Au[Hg | T |Po|Bi |Po| at|Ra
$339 | 1303 ) 1389 J IO05 ) 1005 | BE38 ) 1862 | 1902 J 1922 | 1951 | 1970 | 2006 | 2064 2 |90 | OO0 | CW) | O
§7 | 88 | 89 | 104 | 105 [ 106 [ 107 | 108 | 109 | 110 [ 131 | 112 [ 113 [ 118 [ 115 | 116 | 117 [ 118
Fr | Ra|Ac | Rf| Db | Sg [Bh | Ho [Me| D [Rg [ Cu | Nb | F1 | Mc|Lv|Te[0g
enleglemjen|om o | oo | 06w | et ) e | sl sl oW ey s | s
e
Which of the molecules in the table below correctly matches S Tl Wg) a3 slal Jpanll 3 il
with the bonding angles and shape of the molecule Falilia 5083l o ghadl

mentioned opposite it?

H,0 BeCl, CH, SF, Molecule «5al
104.5° 107.3° | 109.5° 90° Bond angles Laj)ll Ly
oaan S ap |l i | ang¥l LS

Linear Trigonal | Trigonal | Octahedral | Molecular Shape . sl JS&

pyramidal planar

1 SF¢

CH,
BeCl,
H,O

3

4.
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Which model best represents the shape of CS,?

‘ 3

Which of these models would best represent the shape of this molecule?
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Which of the following is correct regarding CS;

. : &gl
Hamad s | Sultanglbk | Rashid wly | Khalifa 2iks o
Drawing sleps
Ll i D cliy) 2w o
8 16 M 16 The fofal number of valence electrons available
for bonding
byl oy 2=
4 4 11 8 The total number of bonding pair
gl i by e
2 2 4 4 o
The number of bonds in molecule
Ll i gl e
/4 2 6 4

The number of lone pairs

§-C-§/ = . a¥: e
§-C-§ §-C-5/8=C=§ ,
The Lewis structure
Sultan Hamad e Rashid »2,  Khalifa aus
Textbook + figures 120, 121
21,22,23,24,25+ | 122,123,
20 Identify the differences and similarities between polar and nonpolar covalent bonds and polar and nonpolar molecules Table 7 124

Table 7 EN Difference and Bond Character

Electronegativity Difference Bond Character

>17 mostly ionic
04-—17 polar covalent
<04 mostly covalent
0 nonpolar covalent
Electronegativity Cl=3.16 & &
Electronegativity H = 2.20 (
Difference = 0.96 —
H—d

= Figure 22 Chlorine’s electronegativity is higher than that of hydrogen. Therefore, in a

molecule containing hydrogen and chlorine, the shared pair of electrons is with the chlorine
atom more often than it is with the hydrogen atom. Symbols are used to indicate the partial

charge at each end of the molecule from this unequal sharing of electrons.

Mr. Osama Almustafa



Electronegativity and Bond Character

g [

E lonic =

@ 75

=

w

E 50

'..E - . I'_"f‘:]; ! Figure 21 This graph shows that the difference

4 N, P c in electronegativity between bonding atoms

E determines the percent ionic character of the
ﬂﬂ 1.0 20 30 bond. Above 50% ionic character, bonds are

Electronegativity difference mostly ionic.

Figure 21 summarizes the range of chemical bonding between two atoms. What percent
ionic character is a bond between two atoms that have an electronegativity difference of
2.00? Where would LiBr be plotted on the graph?

= Figure 23 A molecule’s shape determines
its polarity.

Q O ds 0 .

R \
H—06 &+

c H
\ Clea | > 5
&t - B & H
H - NH
H,0 ccl, ¢ 3
The bent shape of The symmetry of a CCly The asymmetric shape of an
a water molecule molecule results in an equal ammonia molecule results in
makes it polar. distribution of charge, and an unequal charge distribu-
the molecule is nonpolar. tion and the molecule is polar.
Whalt is the bond type in H,O molecule? THO el Jalilligs la
H o Element yaiall
a5l sl ALl
2.20 3.44
Electronegativity
Mostly ionic Gl s
MNonpolar covalent Gl s dparld
Polar covalent dyilad yaalis
Ul dpeals

Mostly covalent
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Which of the following is correclt regarding the two Solaal Jgaal & ol Gl Ld mpaa ~‘,:.l.. Lea @

molecules in the lable below?

cly e &
N
- .W L&
Qs> 3/ | \“6. Molecule’s shape
cad Hé.
2 1 eusall A3,
Molecule’s number
Molecule 1 is nonpolar due to the symmetry of the molecule sl LS Cuw i e 1 egiall
k:
Molecule 2 is nonpolar due to the symmetry of the molecule sl HhlE G ki 52 2 gl
9
3 Both molecules are polar gl Oaiadl A8
4 Both molecules are nonpolar il E Oausall AUS

12. Look at the electronegativity difference in the table.

Which kind of bond is present in the compound OF;? | element electronegativity
oxygen 3.44
fluorine 3.98
a. ionic b. metallic
c. polar covalent d. nonpolar covalent

Which of these substances would be most likely to dissolve in a nonpolar solvent?

O H,0 O NH;

O | Cl, O NaBr
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Select the best answer.
The molecule CBrCl 5 is shown. Is the molecule polar?

Yes, because the electronegativity difference between Br and (0 No, because the molecule is symmetrical.
Fis large.

; Yes, because the electronegativity of Br is not equal to that of (0 No, because the molecule is neutrally charged.
Cl.

Which of the following molecules is non-polar

formaldehyde (CH,0) carbon dioxide (CO,)

- QJ
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