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Differentiate between the ground and excited states
P AR A b textbook - figure 10

8yl )99 Z 3900

o Quantized Energy Levels | 8330l @8l &hgiuo

Electron

n=3
\»\

® Electrons move around the nucleus in fixed circular

orbits (energy levels). Absorbs y - N
: A ; n=1 energy A n=1 \
® Each orbit has a fixed energy and is labeled =
n= 1; 2; 31 eoe o (excited state) 0 \
) Nucleus E|9th Nucleus
® The lowest energy level (n = 1) is the ground state. - /
@ While an electron stays in a stable orbit, it does not Emits light -
lose energy. (photon)
) — { Ground State . Excited State
Energy Absorption & Emission | dsUal )laolg yolaial B ydisaunell DI 8,ldl DI
The eleCtr(_)n absorbs energy to jump to a higher Electron in the lowest Electron in a higher
level (excited state). energy level (n = 1). energy level (n =2 or 3).

When it falls back to a lower level, it emits energy
as light (photon).

TEACHER YOUSEF SARAYRAH




-, BOHR MODEL QUESTION

)3l 591 23903 3£ Jlan

C\

Electron

Nucleus )

l Figure 1 J
1Jsadl

Figure 2 represents the lowest allowable energy
state of an atom

Regarding the figure below,
which of the following is
correct?

Figure 1 represents the excited state of the atom

The atom gains energy until it reaches Figure 1

A
B
C
D

The atom gains energy until it reaches Figure 2

TEACHER YOUSEF SARAYRAH

] Figure 2
2 Jsuadl

oLl JSidb Glais Loud

8,3 Lgs Zgouuo d8lb J8I 2 JSidl Jieg
83l 8)liall Al 1 JSidl Jias
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Bohr Model - Practice Questlons

1 Which figure represents the lowest An atom is in the ground state (n = 1). If |t Which transition shows the emission

allowable energy state of an atom? absorbs energy, which change is correct? of light (a photon)?

@ Q@ P _
i @ Absorb , | 2 &
energy | =
@ 9 [ > Q | | @ — 9
1 2 n=1 n=s2 =3 n=2
A Figure 1 A The electron moves fromn=2ton=1 A n=2 — n=3
B Figure 2 B The electron moves fromn=1ton=2 B n=3 — n=2
C Both figures have the same energy C Theelectronstaysatn=1 C n=1 = n=2
D Cannot be determined D The electron is removed from the atom D No light is emitted in any transition
& NS N =
5 Z “X- { N2 = % )

4 An electron in an atom moves from the 5 Which figure shows an excited state 6 An atom emits a photon and its electron

n = 2 level to the n = 1 level. Which of the of the atom? moves from n = 4 to n = 2. What happens

following is correct? to the energy of the atom?

@ @
- e A The energy increases
? 9 9
) —_— Q B The energy decreases
C The energy remains the same
n=2 n=1 1 2 D The electron leaves the atom
A The atom absorbs energy A Figure 1
B The atom emits a photon (light) B Figure 2 Key l.dea: )
= Moving to a higher energy level (larger n) = absorbs energy.

C The atom does not change energy C Both figures are excited states » Moving to a lower energy level (smaller n) — emits light.
D The electron is lost from the atom D Both figures are ground states TSGR BT e




Q2

Relate the principal quantum number to the total
number of orbitals of the principal energy levels and 22 textbook - table 2
the number of orbitals in sub-energy levels

Total Number of

Principal Sublevelg (Types Number of Orbitals Related to
Quantum of Orbitals) Orbitals Related A
Numb Present to Sublevel principal Energy
LRSI Level (n?)
1 S 1 1
S 1
2 5 3 4
S 1
3 p 3 9
d 5
S 1
p 3
4 g 5 16
f B 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”.

by-yousef alsarayrah



Hydrogen'’s First Four Principal Energy Levels - Practice Questions

iz, N N R
Table 2 Hydrogen’s First Four Principal Energy Levels Which principal energy level has How many sublevels are present
S— Sablevbls (TS KiirBer of ngffllN:rr:b:r :: the largest total number of orbitals? in the n = 3 principal energy level?
Quantum of Orbitals) Orbitals Related ; il |eEa 020
Number (n) Present to Sublevel rmLzs:I (nnz?rgy A n=1 A 1
1 s 1 1
> s 1 4 B n=2 B 2
p 3
3 1 —
3 P 3 9 | C n=3 C 3
d 5
s 1 D n=4 D =
3
a4 Z : 16
f 7 |
, == o X J J
i =N X g
3  Which of the following sublevels is 4 How many orbitals are related to the 5 What is the total number of orbitals
present in the n = 4 principal energy level? d sublevel? related to the n = 2 principal
energy level?
A s only A 1 A 1
B p and d only B 3 B 3
C s,pandd C 5 C 4
D s, p,dand f D 7 D 9
2 J{ JL iy
e p
6  Which statement is correct based on the table? Key Ideas:
v 2 o e Each principal energy level (n) can have up to n sublevels.
A The s'sublevel alwaysthas 3 orvitals: e The sublevels present are: s, p, d, f (depending on n).
B The number of orbitals in each sublevel is always an odd number. e The number of orbitals in each sublevel is:s=1,p=3,d=5,f=7
C The maximum number of orbitals in a principal energy level equals n. (always odd numbers).
- - e The total number of orbitals in a principal energy level equals n?.
D The total number of orbitals for n = 3 is 16.




Which of the following statements is correcl? flaina 4 a4

Principal energy level 3 consisls of three dac @ Cbgiiee SO0 G 3 )yl AUl (ggieea (ST
sublevels, they are 3s, 3p and 3f 3f53ps3s a
Principal energy level 3 consists of thiee doo B Cligiae 05 e 3 Latl) ALY (Shiuie (S v~
sublevels, they are 3s, 3p and 3d 3d;3ps3s A
Principal energy level 2 consists of two Smed Gugus Ga 2 et SR (Syhe GeSh
sublevels, they are 2s, 2d w28t
Principal energy level 2 consists of two Cegd Dnigian Sa 2 el ABL) (sglua OsS
sublevels, they are 2s, 2f 2525 Laa

by-yousef alsarayrah



. The principal quantum number (n) indicates:
A. The shape of the orbital
B. The orientation of the orbital in space
C. The relative size and energy of atomic orbitals

D. The spin direction of the electron

The third principal energy level consists of how many sublevels?
A1

B. 2

C.3 8
D.4

. As the principal quantum number (n) increases, the orbital becomes:

A. Smaller and closer to the nucleus

B. Larger and farther from the nucleus
C. More stable

D. Less energetic

by-yousef alsarayrah



Q3 | Explain the Aufbau principle, the Pauli exclusion principle, and Hund's rule |
23-24 | figure 18 + table 3

S ELECTRONIC CONFIGURATION RULES %.37
& o8

Aufbau Principle ¢ Pauli Exclusion Principle « Hund’s Rule

%1 INTRODUCTION L :

Electronic configuration describes how electrons Aufbau E)a(::llllllsion Hund’s
are arranged in atomic orbitals. Principle Principle Rule
. J
€) Aufbau Principle €) Pauli Exclusion Principle | €) Hund’s Rule
Electrons occupy the Iowgst-energy orbital A maximum of two electrons can occupy Electrons occupy equal-energy orbitals
available first. one orbital, and they must have singly first, with parallel spins, before pairing.
Filling order (partial): opposite spins.
1s g_) 2 (i 2 )_) 36— 30 — As Example: Zp4 (three equal-energy p orbitals)
P P Incorrect: Correct: I
Incorrect: Correct: paecs Corier:
w2 @ wx@ 1O 1O HUI1Q TG
2p* 2p*
1s has lower energy than 2s, Each orbital can hold up to 2 electrons _ _ ; .
so electrons fill 1s first. L with opposite spins only. I Single electrons fill equal-energy orbitals first. J

Fill lower-energy orbitals first.

Each orbital holds at most 2 electrons.

Two electrons in the same orbital must have opposite spins.

In equal-energy orbitals, place one electron in each before pairing.
Example filling order: 1s, 2s, 2p, 3s, 3p, 4s.

TEACHER YOUSEF SARAYRAH

b SUMMARY /

— | KEY IDEAS




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

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

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

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

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

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

to energy sublevels within another principal level.

by-yousef alsarayrah
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Regarding the electron arrangement with orbital Lae (sl ol oY) Llass das sk, o ASTY s AL Blats Laad

diagram method below, which of the following is ‘o \_,:,t,
correct?
This electronic arrangement violates only to the S i Jel 22 aa S STV Can il 3y ety

Pauli exclusion— principle

This electronic arrangement violates only the L 5Ll o aa g SV Quill 138 (ol
aufbau principle

This electronic arrangement violates Hund's sbidsl Taaa g xign Bacld aa g SIY) Cadall 13 (e

rule and aufbau principle

This electronic arrangement violates Hund's (ol o 5 xigh BaelB aa g SSNI sl aa (a)laty v~

rule and Pauli's exclusion principle Neadll

by-yousef alsarayrah 11



Which of the following is true related to the orbital diagrams below?

Matches all electron configuration
principles

Matches Pauli exclusion principle

Matches Hund's rule

Matches aufbau principle

p AN m‘lsmqghau@u,i,uj

% 3p
25 —=~— & R
T‘jnnnn“
3
2s i ‘38TTP
[ﬁﬂ Ty O
S ‘3‘1:‘,
T‘iuuuu“ *

~E

by-yousef alsarayrah

il el S aa el
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P e g G
J'H- :

S L T Tt
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Regarding the electron arrangement with orbital IMEY) Jalada AR oy (g SSIY) G il (ahads Lasd

diagram method below. Which of the following is ra (b Laa ) ¢ ol

correct ?
This electronic arrangement violates Hund's rule Ligh 5 pa g S i ) 1A U‘Jl“"!
and Paul's exclusion principle . Mot A gl Taa g

This electronic arrangement violates only to the
Paul's exclusion principle

B e ) gl e g (39 KN a1 130 (i ey

This electronic arrangement violates only the Lid gld gl lase pa 9 5SNY Culi A1) VAR ey
Aufbau principle

This electronic arrangement violates Hund's rule U 501 4 Ay A G 2 m.u.a.m
= shd gl ldag
and Aufbau principle



Which of the following is correct? e S Laa

T4 (14 [refny gy hellen A
1s 2s 2p It agrees with Hund's rule

11 (17 [ e gl I o 55 5

1s 2s 2p It agrees with the Pauli exclusion principle

1] [ [ sy szl c

18 2 2p It agrees with the Aufbau principle

o S il foolag selsd S ae 3R
tu (1] (T[T [T It agrees with all electron configuration rules D v
b
Is s = and principles

by-yousef alsarayrah
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Write the electron

configuration, orbital

diagram, and noble 25-26 textbook - table 5
gas notation of I

different elements

Table 5 Electron Configurations for Elements 11-18

Atomile Complete Electron
Element Electron Configuration
Configuration | Using Noble Gas

Number

Sodium n \ 1s22522p®3s' [Ne]3s'

.- Magnesium 12 | 15?25°2p°3s? ” -[ANe.j.?s’
Aluminum | 13 | 15225%2p°3s23p’ [Ne]3s*3p!
Silicon | 14 | 1s?2s%2p°3s?3p? [Ne]3s?3p?

Phosphorus 15 1572522‘p‘535’3“p3 ?[N*e]3;3p3
Sulfur | 16 15°2s%2p°3s°3p* [Ne]3s%3p*
Chlorine ‘ 17 | 1s?2s?2p®*3s5?3p° [Ne]3s?3p*
Argon |18 | 1522s722p°3523p¢  [Ne]3s23p°or [Ar]

]



Exceptions to Predicted Electron Configurations

The Auffbau diagram works well for most elements up to vanadium
(atomic number 23). However, chromium and copper are important exceptions.

Predicted vs Correct Configurations

Predicted (Aufbau) Correct Configuration T
Chromium (Cr) [Ar] 4s23d* € [Ar] 45 3d® @)  diubshell (@), whichis
Atomic number: 24 4s 3d 4s 3d more stable.
N e o
Predicted (Aufbau) Correct Configuration
Copbper (CU) [AI‘] 4s2 3d° [AI‘] 4s1 3d1° Copper has a fully ﬁ!leq
Atongcpnumber: 29 as 3d Q 4s 3d 0 :’ns“bs?et')'l (d), which is
t] ] 1]t t] [ ne]re 1 e i

. G ; 5
These exceptions occur because half-filled and fully filled Half-filled d subshell:  d
sets of d orbitals are more stable. Fully filled d subshell:  ¢1°

TEACHER YOUSEF SARAYRAH




Exceptions to Predicted Electron Configurations - Practice Questlons

the 3d and 4s electrons in ground-state

the 3d and 4s electrons in ground-state

1 Which of the following is the correct ground- 2 Which of the following is the correct ground- 3 Which statement explains why chromium has
state electron configuration for chromium state electron configuration for copper (Cu), the configuration [Ar] 4s* 3d® instead of
(Cr), atomic number 24? atomic number 29? [Ar] 4s2 3d%?
A [Ar] 4s2 3d* A [Ar] 4s2 3d° A  4sis lower in energy than 3d.
B [Ar] 4st 3d° B [Ar] 4s! 3d1° B A halffilled d subshell (3d°) is more stable.
C [Ar] 4s2 3d° C [Ar] 4s2 3d10 C  3d orbitals cannot hold more than 4 electrons.
D [Ar] 4st 3d* D [Ar] 4s! 3d° D  Electrons prefer to pair in the 4s orbital.
N I\ N »
@ N gV @ N
4 Which orbital diagram correctly represents 5 Which orbital diagram correctly represents / \

chromium (Cr)? ‘1L1 copper (Cu)?
3d 4s 3d 4s
- MFEERRE tl &y [t lelr] [n
3d 4s 3d 4s
B. T+t [r]1 1 B [nnn]te[n] [1
3d 4s 3d 4s
B [t [t]t] [n B [t[r[r]t]t] [t
3d 4s 3d 4s
D mmrt[r[t] [ D mTnmn(tn] [n
—_‘O_ e Chromium has a half-filled d subshell (d®), which is more stable: [Ar] 4s! 3d5. :
o Key Idea: * Copper has a fully filled d subshell (d°), which is more stable: [Ar] 4s? 3d*°.

e Half-filled and fully filled sets of d orbitals are more stable than the predicted configurations.




Represent the
electron dot structure ' 28-29
of atoms

table 6 + example problem 3 +
practice problems

Valence electrons are the electrons present in the outermost energy level (shell/ring)

1 18

T I 2 3 1w 15 16 17 | M€
Elements belongs to same group have same number == —— T T T
of valence electron. For example, Group 1 (Li, Na, K =1 | ] B el [ e
have same valence electron that is 1. 3| Na'|Mg|  |-AlI"| Sit|.P: | .St [:Ch [:Ar:
Atomic Electron Electron-Dot
Number | Configuration Struct
PERI TABL
e - e pum{ 2) PERIODIC TABLE CONNECTION |
: ' Group1  Group 2 Groups 13-18
Beryllium 4 152252 | Be: | For main-group elements, (1 aence €7 2 valnce - (3-8 valence ¢
Boron 5 1s22522p' B- the group helps predict r':'\ 2/ 23 S w‘
AT 6 18725227 & the number of valence i i |
electrons.
YitagEn % 15225 N 1o Groups 1, 2, and 13-18 1B
Oxygen 8 1522522p? :0- are main-group elements. A
|
Fluorine 9 1s22s22p° -

Neon | 10 | 1s?2s?2p® ‘Ne: " e



What is the number of valence electrons eolal Al Ae panall jualic 3 aalsh Al S Gy S sue

14
in the elements of the group shown down? .
A. 14 S
B. 8 Ge
C.4 S
D. 1 Pb’
hat group 17
What is the number of valence electrons eolisf L) Ao ganall jualic B aalgi A IS Sy 58l sxe
in the elements of the group shown down? ik
A.17 :Cl:
B. 7 =B:r:
C.1 —
1
D.8 :




Qé6 | List the different families in the periodic table with the identification of the group
number and the elements present | 40-41| textbook

PERIODIC TABLE ORGANIZATION

Groups, Periods, and Families of Elements

7 Periods

s ey Periodic Table s 2 18 Groups
A period is a horizontal

| A group is a vertical
. * * column of the periodic table.J
Groups 1-2 and 13-18

Representative Elements
(Main-group elements)

row of the periodic table.

Transition Elements
(d-block elements)

I I
v , v v v
[ Group 1 ] [ Group 2 ] Group 17 [ Group 18 ) Transition Inner transition
. i | metals metals
Alkali Alkaline Noble :
Halogens
metals earth metals gases Inner transition metals (f-block elements)

are divided into two series:
Lanthanides and Actinides.

7 2
Simplified Periodic Table Showing the Groups Groups ,
Grouns 13-18 Groups 1-2 - Representative elements
1— P 1 (alkali and alkaline earth metals)
— 1, Grou‘ps =12 . lr—”ﬁ_“—ll-—l . Groups 3-12 - Transition elements
j - — — R | | B - o
Y O ] HAEREnE )
=E T | | 0 O G 6 R DEDE% Groups 13-18 - Representative elements
(- [ [ | ) ) [ ] e [ (other main-grzments: halogens, noble gases, etc.)
Inner transition | Inner transition metals - f-block elements
metals (f-block) | (Lanthanides and Actinides)
\ J




Q7 | Differentiate between representative elements and transition elements | 40 |

The Periodic Table

textbook

Periods

e There are 7 periods (rows).

e Each period is a horizontal
row in the periodic table.

e There are 18 groups (columns).

e Each group is a vertical column
in the periodic table.

v A |
¥
Representative Elements Transition Blements Inner Transition Metals
(main group elements) '
( Groups 1, 2 and 13-18 ] Groups 3-12 [ fanshanides :nd Lgtidces ‘
|
v v v v 2 v _* Called transition metals. . t(;?;tgig ?;glr;e bottom of the
Group 1 Group 2 Groups 13-16 Group 17 Group 18 e All are metals. < L 1
Alkali metals Alkaline Other Halogens Noble gases oM h ful ¢ Called inner transition metals.
earth metals  representative e S
slonients o Extremely properties (strong, good \ 4 v
» Very reactive = e Reactive o Matals o Highly reactive unreactive conductors;, u§ed in Lanthanide Series Actinide Series
metals metals ' e honmetals nonmgtals many applications). o A elotenits(Laztn) = F14 slemmants [ACLn)
(except H) e Form +2 ions talloid o Forin—1 lofis e Used in lasers, y 7
o Forim+1 ions metailolds light bulbs, Example: e Used as phosphors » Many are radioactive
* Wide range of neon signs (substances that emit and have special
propertles 22 light). uses.
Ti 57
C Titanium La
Carbon Lanthanum
Metalloids ¢ Have properties between metals

Metals iy (e eleanisolid at roomitemperatiee Nonmetals « Generally gases or brittle, dull solids.

Good conductors of heat and electricity.
Malleable and ductile.

Most representative elements and all
transition elements are metals.

* Poor conductors of heat and electricity.
e Only bromine (Br) is a liquid at room
temperature.

Located on the upper-right side of the
table.

and nonmetals.
e Form a zigzag “stairstep” line
(from B to At).
* | ocated between metals and nonmetals.



= Metals =
= etals =

Metals are generally shiny when smooth
and clean.

Metals are solid at room temperature.
Metals are good conductors of heat

and electricity.

Most metals are malleable and ductile,
meaning that they can be pounded into thin
sheets and drawn into wires.

Most representative elements and all
transition elements are metals.

A heavy stairstep line zigzags down the
periodic table and divides metals from
nonmetals.

In the periodic table, metals are represented
by the blue boxes

The alkaline earth metals are in group 2.
They are also highly reactive.

Calcium (Ca) and magnesium (Mg), two minerals
important for your health, are examples of alkaline
earth metals.

Because magnesium is strong and relatively light,

it is used in applications in which strength and low
mass are important.

— 3

Alkali Metals

@® Except for hydrogen, all of the
elements on the left side of
the table are metals.

The group 1 elements (except
for hydrogen) are known as

the alkali metals.

Because they are so reactive,
alkali metals usually exist as
compounds with other elements.

Two familiar alkali metals are
sodium (Na) and lithium (Li).

Transition and Inner

Transition Metals

The transition elements are divided into
transition metals and inner transition metals.

The two sets of inner transition metals, known
as the lanthanide series and actinide series, are
located along the bottom of the periodic table.

The rest of the elements in groups 3 to 12 make
up the transition metals.

Elements from the lanthanide series are used
extensively as phosphors, substances that emit
light when struck by electrons.

Because it is strong and light, the transition metal
titanium is used to make frames for bicycles

\z and eyeglasses

TEACHER YOUSEF SARAYRAH D)



% PERIODIC TABLE QUESTION

Question about the periodic table

[ Which of the following is true for the 1 o)) il $loty Loud frusio Alas \
labeled series of elements on the 3 e g." " 2
T 90l Jgurdl 5 dlliad]l

~ following periodic table? ] y

: A. Actinide Series ElawizzSY dlude :
: B. Alkaline earth metals dio NI duglal] oLl :
i C. Lanthanides Series Sl dluds j
i D. Alkalimetals & glal] o3l j

TEACHER YOUSEF SARAYRAH




PERIODIC TABLE QUESTION

Question about the periodic table

- ) (

What do the green boxes bordering bl il Lle el paddl Sl yall o 13k
the staircase line in the figure below Sabal S 5 vl
 represent? IRt obal sl 9 2 |
" A. Metals ol 3Ll
f B. Nonmetals WA
i C. Metalloids Sl ladl oludl
f D. Lanthanides Sl EEWI

TEACHER YOUSEF SARAYRAH




Which number represents inner transition metals in the Joaall sliaf  Jadadsly gl Aalaal ATy cplal el ‘fm ad ) La

diagram of periodic table of elements shown below?
¢ yaliall S 94—

Si

W

Th

A. 1l
B.3
C.5
D.6




What are the elements in part 1 of the periodic table 3353 sal) jaliall o sl o) 2 e

bellow called?

¢ sl (gl Jgdadl (e 1 sl B

“Y‘""WH!’W"”W“"'W‘H’ & &
!"l"’““"""""wr“"g”
I T S
& DS = S r 2 oA e oa oo ko

31 0 o v o v oy ¢

Metalloids

Nonmetals

Noble gases

Transition metals

<l AN olai
AR R]

Aludl) ) )
Adlanay) <) 1A

Which of the following options is correct regarding

the following periodic table??

Sl gl Joaadly (Blady Lasd dasaua dgdlal) < L) ‘53

1) Element (E) is a halogen
Il) Element (R) is alkaline metal
) Element (B) is alkaline earth

| only

i, i

1,1, (|




Q8 | Use the electron configuration notation, orbital notation, and noble gas notation
of an element (Z 1- 36) to identify the location of an element in the periodic table
(period, group and block) | 44 - 45 - 46-48 | Example 1+ figure 9 + practice problems

Configuration Element Perlod Group Block

Ne]as’ Mg 3 2 s-block
He]2s? Be 2 2 s-block
He]2s? LI 2 1 s-block
Ne]3s? 3p* Al 3 13 p-block
He]2s? 2p* 0 2 16 p-block
He]2s® 2p° Ne 2 13 p-block
Ar]ds® 3d™ 4p° As 4 15 p-block
Ar]ds? 3d™ 4p* Se 4 16 p-block
Ar]3d™ 452 4p? Ge 4 14 p-block
Kr]5s® 4d™ 5p° I 5 17 p-block
Kr]5s 4d! Y 5 3 d-block
Kr]5s2 4d ™ Cd 5 12 d-block

Vy-yuusel diddidyidll
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2. Finding Period and Group

Perlod Highest energy level (n) of the valence electrons = period number.

Groups 1 and 2: group = number of valence electrons.
Group Groups 13-18: group = valence electrons + 10.
Groups 3-12 (d-block): group = ns electrons + (n-1)d electrons.

Mass number - protons (the atomic number). Protons = electrons in a

Neutrons neutral atom.

Perlod from the configuration

SR Rl S

Berylllum (Be) 1s* 25° Electron configuration 15? 257 2p° 3% 3pf 45 3"

Magnesium (Mg)  1s*25* 2p° 3s° 3 Noble-gas notation [Ar]ds® 3d®

Calclum (Ca) Lo LUl 4 Perlod 4 (highest level n = 4)

Strontium (Sr) 15% 25 2p° 35° 3p® 45? 3d* 4p® 557 5

Group 10 (45* + 3d" = 10 electrons)

Group from the valence electrons Block d-block (the last electron enters 3d)

Element Configuration (valence In red) Valence e’ Group Valence electrons 2 (the 4s electrons)

Lithium (LI) 1s* 2t 1 1

Potassium (K) 15? 25% 2p° 35 3p° 45! 1 1

Magneslum (Mg)  1s° 25° 2p® 357 2 2

Calclum (Ca) 157 257 2p° 35° 3p* 4s? 2 2

Aluminum (Al) 15* 25% 2p° 3s? 3p! 3 13

Sulfur (5) 15® 25% 2p° 3s” 3p* 6 16

Chlorine (Cl) 15* 25% 2p° 3s? 3p° 7 17

by-youset alsarayrah 28



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

bl i Al aaaddly §)5dly Ao sl L
?[Ne] 3s°3p* ga s S aasjss seaic
P aanally 3 55535 16 dc sandll

P aanally 6 5)5l5 3 dc gandll

S aanally 3 3j5ally 16 dc papal

S c..;.]\, 6 5),.‘.3\, 3 ic ganall

by-yousef alsarayrah
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What is the period, group, and block for an
“element with the following electron configuration?

A 93 peaiedl Lol i A acally Ao ganally 5500 L
B

[Ne] 3s” 3p°

by-yousef alsarayrah
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1. Using the following electron configuration, [Ar] 4s? 3d°,
in which block in the periodic table are the elements most
likely found?
[Ar] 4s? 3d’ : JWI 39S majel s plasinls .1
T uobiall 0dn azg5 §y9l Jgazdl 8 eud I 3

A. Block d deud O
B. Block p paud QO
C. Block s s eud O
2. Which of the following is the correct electron configuration D. Block f feud O

of an element in group 2, and the fourth period?

(2 degarnall 8 yais) puoual Sig SN maieil 92 (i Lee (4T 2
Tasyl ) 8y91 6

A. [Ar]4s? O
B. [Ar]4s? 3d?

C. [Ne]3s? 3p?

OO0

D. [He]2s? 2p?



Group Il elements in the periodic lable have similar

chemical properties. What explains this?

S Gallad (5)sall Jaspll 3 450 Az gandl) jealie alba
TN ey S Lo Ldgilica

! 4 :
it + gt +—4—1 ! .
! ! ! 4 4 !
1 '
Because they have the same atomic numbers Lyl et i g Y
Because they contain the same energy levels Alall Sl gien el o g3 g

Because they have the same number of

valence electrons

S g S e saall s gl Y

Because they are located in the same block

panall s A 293 LY

32



What period, group and block does the element with SOl g2 el Lgd) i A aeaally Az panally 555300 L

the following electron configuration belong to? f A S
" "
[Kr]5s°4d1%5p°
paaall | de gaall
Block Group
d 14 5 A
p 14 5 B
d 4 4 C
P 4 4 D

by-yousef alsarayrah 33



Which of the following arrangements represents an element in group 2, period 4, and block s?

degamally 4 5)gullg 2 degamall b giy Faaic Jiad adlill Sluiyill ol s§

A. [Ne] 35° 3p*
B. [Ar] 4s5°

C. [Ar] 4s? 3d?
D. [Ar] 3d° 4p?

Which of the following arrangements represents an element in group 16, period 3, and block p?

deganallg 3 891l 16 degamall b Faic Jisd adlill byl ol ps

A. [Ne] 35* 3p*
B. [He] 25° 2p*
C. [Ar] 45° 3d"® 4p*
D. [Ar] 4s® 3d?

by-yousef alsarayrah
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Which of the following arrangements represents an element in group 10, period 4, and block d?

deganally 4 8ygalg 10 deganall (b baic Jiad @il oluiil ol dS

A. [Ar] 4s? 3d°
B. [Ar] 457 3d"° 4p*
C. [Ne] 3s* 3p°
D. [Ar] 452 3d?

L Answer: A — Nickel (Ni)

Which of the following arrangements represents an element in group 13, period 2, and block p?

deganally 2 8y9lg 13 deganall b Buic Jiad Al Oluiil ol ps

A. [He] 25* 2p°
B. [Ne] 3s° 3p’
C. [Ar] 45% 3d"° 4p’
D. [He] 2s* 2p°

L Answer: A — Boron (B)

by-yousef alsarayrah
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Q9 | The electron configuration, filling sublevels | 46 | textbook

-~ D=BLOCK AND F-BLOCK ELEMENTS -

Exam Summary + Example Questions

D-Block Summary

As you move across a period, electrons fill the d orbitals.
Scandium (Sc), the first d-block element, has the electron
configuration [Ar]4s23d’.

Titanium (Ti), the next element, has the electron
configuration [Ar]4s23d2.

so 4s fills before 3d.
Five d orbitals can hold a total of 10 electrons.

The 4s orbital has a lower energy level than the 3d orbital,

Therefore, the d-block spans 10 groups on the periodic table.

4s fills pon| fills before It oo R etal el

1R}

)

before 3d. ds < %,
3d (five orbitals)

by-yousef alsarayrah

4

\

F-Block ummary

The f-block contains the inner transition metals.

Its elements are characterized by a filled or partially filled

outermost s orbital and filled or partially filled 4f and 5f orbitals.

The electrons of the f sublevel do not fill their orbitals in a

predictable manner.

Seven f orbitals can hold up to 14 electrons.

Therefore, the f-block spans 14 columns on the periodic table.

7 f orbitals = R | | M | |

14 electrons e B
(up to a maximum). 7. f orbitals

(14 electrons)

36




Q10:

Explain the trend of first ionization energy across a period (Exceptions between
Groups 2 & 3 and 5 & 6 are included), and down a group of the periodic table | 54 |

textbook - figure 17

> First lonization Energy Summary <

Definition:

First ionization energy is the energy needed to remove the first electron from a gaseous atom.

First ionization energy generally

INCREASES from left to right.

increases

—ﬁ

As you move left to right, nuclear charge
increases, so the nucleus pulls the
valence electrons more strongly.

( )
Down a Group

First ionization energy generally

DECREASES from top to bottom.

™
o=
"

decreases

As you move down a group, atomic size
increases. The valence electrons are farther
from the nucleus, so they are easier to remove.

\

[Rememver )

Across a period: increases == | Down a group: decreases *

J
\

J
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First ionization energy (kJ/mol)

First lonization Energy of Elements in Periods 1-5

Atomic number

Period 2 | Period 3 Period 4 Period|5
He
i)Ne
i
T Z.Kr Yo
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|
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Which diagram correctly shows the trends for TN ay b lae bhade

the first ionization energy? S o JSi Jo¥l (ol B
@ ple JSdw yalis ple JSin yadiss
Generally decrease Generally decrease
——l - - e
Generally Generally
decrease increase
g7-Y- 74 333
ple s ple Jsay
@ ale JSdy laz @ ale JSi 31335
Generally increase Generally increase
————a B —g
Generally Generally
increase decrease

e

3333 Y=Y
ale JSiu ple JSiu




AR o) 380 By L roman e L

Which of the following is true regarding

Yl Jyaad 3

1" lonization energy in the periodic table?

PERIODIC TABLE OF ELEMENTS

21,2 * 2y 20,815 8

wil, Bily &l =1, 2y &)
o..s..a..&.n_-u_
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Alkalli metals have the highest ionization energy
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deganall A JEN) e Cpll ARk Hop

lonization energy increases as wa move

down a group



1. Which electron configuration has the highest =~ 2. Which electron configuration has the highest

first ionization energy? first ionization energy?
A  [He] 2s' A  [Ne] 3s!
B  [He] 2s% 2p? B [Ne] 3s?
C [He] 2s?2p? C  [Ne] 3s2 3p!
D [He] 2s? 2p° D [Ne] 3s2 3p°
3. Which electron configuration has the lowest 4. Which electron configuration has the lowest
first ionization energy? first ionization energy?
A  [Ne] 3s! A [Ar]4s!
B [Ne] 3s? B [Ar] 4s?
C [Ne]3s%3p? C [Ar] 4s? 3d'0 4p!
D [Ne] 3s? 3p° D [Ar] 4s? 3d' 4p°




Which of the following correctly describes
the first ionization energy trend across both
the period and the group and the explanation
of this trend?

il Bl 235 gumo JSiy Loy il Lo
shuudig degazallg 8y931 (o JS U5 gl
S2yaill lin

’

First ionization energies generally decrease
as you move from left to right across any
period due to the increasing nuclear charge

S bl o JEsY! aie Lo puldl sl Jas
Bauliiall lgill disds cuny 8y93 (sl M5 (sl

J

First ionization energies generally increase
as you move from left to right across a period
due to the increasing nuclear charge

S ol oo JWEsYl sie gV ol sl sl
8alyiall 8loull disnid Cnaaws 893 5T JNS (psadl

First ionization energies generally decrease
as you move down a group because the
atomic size decreases

I Jawd Jasyl sic LJo¥l ol sl Jas
$)3l a2l G cuy degane

First ionization energies generally increase
as you move down a group because the
atomic size increases

I Jowd JEsYl sie Lg¥l oulll clélbs slsys
5yl aaadl 83b) cuww degana ]
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Q1t:
Predict the periodic trend of electronegativity across a period and down a group of

the periodic table | 56-57 | textbook figure 19 +

Regarding the trends of electronegativity in the S9! Jgazl § dslyaSUl dadludl 0% Gty Loud
periodic table of elements, which of the following is f qusuo b las gl puolizl
correct? ) )

4

Periodic Table of the Elements 1 ) Itdecreases as moving from left to right across

poli=ll g9l Joaxl “~ aperiod by increasing positive charge in the nucleus.
Electronegativity increases e Osaddl Gl Hludl G Gl Nl wie AL, dudludl $i5
Sioup. i Sl Slladlt aaja Blgill ($ dx>gall dizddll 8303 8)9.I
dcgaxall =
Period
e 1 2 & 4 8§ & ¥ &8 8 DD B WD BB P - ' .
Electronegativity + (2) It increases as moving from left to right across
increases H He " aperiod by increasing positive charge in the nucleus.
(up a group) ]
2 | Li |Be B|C|N|[O]|F/(Ne " ] -
: ye ol G bl 9o JaiGH] sic dol sl dudludl sl

iyl
el ) 4 | K[Ca|[Sc|Ti|V |[Cr|Mn|Fe|Co|Ni|[CufZn|Ga|Ge|As|Se|Br|Kr

(degaxall B
¥ S |(Rb|Sr|Y |Zr[Nb|Mo| Tc [Ru|[Rh|(Pd|[Ag|Cd|In|Sn|Sb|Te| | | Xe @ Group 1 elements have the largest
6 |Cs|Ba|La|Hf [Ta|W [Re|[Os | Ir|Pt|[Au|Hg| Tl |[Pb| Bi|Po|At|Rn electronegativity values.
7 | Fr|Ra [Ac [Rf|Db|Sg|Bh|Hs|Mt|Ds|Rg|Cn|Nh|Fl |Mc|Lv|Ts]|Og 4L ,e8dl dudlud) 0ud ST L) 1 degaxall yolic
Lanthanid
iflt.\:tﬁ La|Ce|Pr|Nd|Pm|Sm|Eu|Gd|Tb|Dy|Ho|Er|Tm|Yb|Lu 4 Group 17 elements have the lowest

. electronegativity values.
Actinides | Ac | Th|{Pa| U |Np|Pu|Am|Cm| Bk | Cf | Es [Fm [Md| No | Lr

Clasias 3l 450 g8 dudlual) pud J3T L) 17 degoaxall yolic




Which of the following figures shows the trends of JS A LSl Llldl Slalas) s gy 430N JICEY él
electronegativity through both a period and a group? ac ganalls 3y5all (e

Generally decreases
Lt‘ U - -

- == -

Generally increases
Ugas 35

- = 2 -

Generally decreases
A ) gas | 2R
Generally increases
‘.4}&‘- aly )y

Generally increases
U 33 Generally decreases

- =S - a) L Logac (sl B
3

Generally increases
A s gas- B\ K} 3y

Generally decreases




anl

¢

Which one of the following elements have

the highest electronegativity?

6 Al ol g A0 puslial 50

IR IRININ
Lul. Oly &

"..o o, |
2|

Blly 3|
2|l 8

2N

23!

2 Z)

_n..wl.

-.n.
5

28|

“nV_

PERIODIC TABLE OF ELEMENTS

..n.

mn.&_ ‘

81,23

Lzl 3l Bl =),

Si

P

Al
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i (g Al Al 3hey Lo e B L

Which of the following is true regarding electronegativity

in the periodic table?

* m. m..m& = .&..1@.&._
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¥

e

oo

gid
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daudlul ala

S

sl

BilipaS Al Y1 paiall g (F) g
e ks

Lol gS Al JeY1 paiall g (C8) pyaiand
e b gl A e

sl

J

el O degaaall A Ja) s

Fluorine (F) is the least electronegative element
Cesium (Cs) is the most electronegative element

Electronegativity increases as we move down a group
Electronegativity increases as we move from left to right

across a period



Q13: Describe how ions (cations and anions) form to fulfill the octet rule - the pseudo
noble gas confiquration | 66 | textbook —

Pseudo-Noble Gas Configurations
NP Key Idea

= @ = An octet is the most stable electron configuration, but other electron configurations
can also be stable.

0 An octet is the most stable electron configuration, but other electron configurations
can also be stable.

9 Elements in groups 11-14 can lose electrons to form an outer energy level with full
s, p, and d sublevels.

a These stable electron arrangements are called pseudo-noble gas configurations.
Transition metals commonly form 2* or 3* ions but

S JERVALTES  can also form ions of 3* or greater.

Zinc atom (Zn) Loses two 4s electrons Zinc ion (Zn2+)
in the outer energy level

Electron configuration: when forming an ion.

2 2 6 2 6 10
152 252 2p° 352 3p° 452 310 Gl X S el

This is a pseudo-noble gas configuration.

Electron configuration (after losing two 4s electrons):



In
AL
r =Y
(A T4 [THIIVL) TR TE] + enetgy —
4s 3d
(@) @
When the two 4s valence electrons Zn?*
are lost, a stable p§eudo~noble gas ' A ~
contron oo fted .. (1) [ M M T TG +2e-
that the filled 3s and 3p orbitals exist 3d
A as part of the [Ar] configuration. = A
What is the pseudo-noble gas configuration for Cd %2 i Lais (d pguadd 3 20 Jod) 4l A0 g Y1 ol 2
atom when it loses 2¢? (Cd: 18 26°2p" 3¢ 3pf ds? 3d104p* 5* 4d1)
(Ca: 1s* 25 2pF 367 3p* ds? 301 4pF 5 4™

[Kr) 44'®

[Ar]4s?3d*%4p©

[Kr])5s%44d®

[Ar]4d*®




What happens to a zinc (Zn) atom when it gains

energy?

Zn

faala aSs Laie (ZN) (aasjlall 553 sy 10l

tard 1L [T + asts —

4s 3d

Energy

It loses an electron from the 3d sublevel, and an
electron from the 4s sublevel, and reaches

the pseudo-noble gas configuration

(sineal) (3o Uy 5Sllg 3 o pil) (sgiunall (1o Uig 5S1) S35
ol aal Sl s I ey 48 4:.)«1\

It loses two electrons from the 4s sublevel and

reaches the pseudo-noble gas configuration

Sl M deais ds o pill (sgaall (e g S S8
Sl 4l

It loses one electron from the 4s sublevel and

forms a Zn!" ion

Zn'" ol 555 48 o)) (gieall e I3alg Uy 5 SE

It loses an electron from the 3d sublevel and an

electron from the 4s sublevel and forms a Zn?* ion

ginsal) s Uig 5SN5 3 ol (ggianal) (pa Uig 58N Shi5
Zn*" o5l 55 48 il

49



What is the pseudo-noble gas configuration Jusdll Slall ad pudaill g S i il Lo

for Zn’* ion when it loses 2e~? §2e” oludd wie cliyll (eaY
(Zn: 1s* 25 2p° 3s* 3p° 45* 3d19) (Zn: 1s* 2s? 2p® 3s? 3p° 4s? 3d'9)
1. 1s% 25* 2p° 3s* 3p® 4s! 3d°
2 152 2s% 2p® 3s% 3p® 4s* 348
3. 1s% 252 2p® 3s® 3p° 4s5°

4. 1s* 25 2p° 3s* 3p° 3d'°

by-yousef alsarayrah 50



Which of the ions below has the following £ g S aspll A olial i1 e (6
electron configuration?

132 282 2p6 382 3p6 3d10

' :

H He
o | 2 13 14 15 16 17 | s
1 “ 1 . r IO 10 »

U | Be B C|IN]|O F | Ne
Al 00U 0 882 E0S | MY | Hew | ue | Biw
n Q o “ i » o "
Na | Mg Al | Si | P S | Cl | Ar
20w | s 3 H 5 6 7 a 9 10 1 12 | saven | 3noe | 290 | 106 | e | Wel
" & n = D e s » " » » » n N in “ » »

K | Ca Sc| M | V |C |[Mn|Fe | Co|Ni [Cu|[Zn|Ga|Ge | As | Se | Br | Kr
Mo | @en aavoh | oy | soner | mond | eaoon | maes | 0000 | mew | oses | mam | e | mew | veem | mem | e | e
» 0 » “ o © “ “ “ o “ ¢ w m u » ~
Rb | St Y Nb | Mo | Tc |Ru ([Rh | Pd | Ag | Cd | In | Sn | Sb | Te | I | Xe
B | TQ MOON | I | |Mom | W . MOT | NI WAL | TR | ISW | el | Ty HITS | G740 | OS004 | 12
T ™ B ™ % ™ ™ T ™ | e =& e R
Cs | Ba lu | Hf | Ta | W | Re |Os | It | Pt |Au | Hg| Tl | Pb | Bi | Po | At | Rn
IR e0e | T am . TTASST | KTR4S | 100568 | S0asd | azar | 1oy | MR | wmond | mEaT | 2004% | 204 | 2072 [Jeawm | Dow U 2
C N ) wea D [ [ e i (e e (e (w N T ) T L
Fi |Ra| | L |RI Db | Sg | Bh |Hs [ Mt | Ds |Rg|[Cn |Nh| Fl |Mc|Lv |Ts | Og
ey | e Pex | U | pam | prg | e | ored | Dw | Dag | [y | pem | Deg | ot | ey | Den | e | Da

Ni* Co™ Zn*' Cu**
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Q14: lon formation | 66 | textbook - figure 4

Table 3 Group 15-17 lons

15 ‘ [noble gas]nsznp3 3— when three electrons are gained
16 | [noble gasjns?np® 2— when two electrons are gained
17 | [noble gas|ns?np® 1- when one electron is gained

Which of the following electronic configurations forms -3 ?
¢ 3— dindy i gl 3<8 400 A g ySIY) il 5 i) g
Q\J\A;J‘

1.[Ne]
.[Ne]
.[Ne]

H W N

.[Ne]

352 3pt > ( castal¥) paicAl)
3523p3 > (¢l paicN)

352 3p4 - ( cQMJy\ Jm.\.QO)

3s23p® > (<ol paicF)

by-yousef alsarayrah
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The electron configuration of phosphorus atom is: 1s* 2s? 2p° 3s% 3p?

When phosphorus atom gains 3 electrons,
phosphide ion P3~ is formed.

What is the electron configuration of P~ ?

1s2 2s2 2p® 3s?
1s* 2s? 2p® 3s%3p*®
1s? 2s% 2p°® 3s% 3p* 4s?

1s% 2s% 2p® 3s23p?

152252 2p®3s23p3 1 jshugdl) 5,40 (g IV Gl il

P37 sl el (S e cilig SN 3 shengdll 553 qunSs Lasie

) ST PP

How do 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

£15 hnpanall i il R i
Oig S) plassy — A

Osgsl) QluiSh — B

Cilig yi<l) 3 lassy — C

cligyl) 3 Gl — D




The electronic configuration of sulfur 38 (S) oS 84 539 STy Cas il
atom (S) is 1s2 2s? 2p% 3s? 3p“. 152 242 2p6]382 3p*

What is the electron configuration 25,4l oda 4igSi il (gL 98I a0 Lo
of the ion formed by this atom?

(&, B C D

152252 2p%3s?3pd | 1s%2s22p®3s23p° | 1522s22p®3s23p3 | 1s22s22pP 3s?




Using the orbital notation of sulfur atom shown
below, how does sulfur atom form an ion?

0Ll (ymmadl Gt U1 8,30 SN un 300 plasiialy

9 Ggal o oI 33 (19S5 S

N

N

1

1

1

1

1

1s

Gains one electron

Loses two electrons

Gains two electrons

Loses four electrons

2S

\

J

Y

2p

3s

a1y Go sl s ()

ool aais ()
g 5SY] S O

Sl sl dayf i ()



Which of the following groups, its elements Ctig yiSH] W ypolie cauiiS3 AN ilegazall g
gain two electrons and form ions with =D gt eltisd 55055
charge = —2? :

PERIODIC TABLE OF THE ELEMENTS
yaliall 5 ,9all Jgandl

1 18
1 2
H 1 4 1 1 He
1.008 3 1 3 I 5 4.003
3 4 5 6 7 8 9 10
Li | Be B | C| N]|]O| F | Ne
6.941 9.012 10.81 12.01 14.01 16.00 19.00 20.18
11 12 13 14 15 16 17 18
Na | Mg | 3 4 5 6 7 8 9 10 m 12 (A [Sif P} S| Cl | Ar
22.99 | 24.31 2698 | 28.09 | 30.97 | 32.07 3545 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

K Ca Sc Ti \% Cr | Mn | Fe | Co Ni Cu | Zn Ga Ge As Se Br Kr
39.10 | 40.08 | 44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 | 6539 | 69.72 | 72.61 | 7492 | 7897 | 79.90 | 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr ¥ Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd In Sn Sb Te I Xe
8547 | 87.62 | 8891 | 91.22 | 9291 | 9595 | (98) | 101.1 | 1029 | 1064 | 1079 | 1124 | 1148 | 1187 | 121.8 | 1276 | 1269 | 131.3
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 Tl Pb Bi Po At Rn
1329 | 1373 | 1389 | 178.5 | 180.9 | 183.8 | 186.2 | 190.2 | 192.2 | 195.1 | 197.0 | 200.6 | 204.4 | 207.2 | 209.0 | (209) | (210) | (222)

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

(223) | (226) | (227) | (261) | (262) | (266) | (264) | (269) | (268) | (281) | (272) | (285) | (286) | (289) | (290) | (293) (294) (294)

15 17 13 16




Q15: "Describe how ions (cations and anions) form to fulfill the octet rule"

Electron Configurations

One electron is transferred.

[Ne]@_[NeB?;)5 — [Ne] + [Ar] + energy

St e - e ol
Na Cl Na*t CI—

Orbital Notation

One electron is transferred.

/— \
TLITE[ (TENTL|TLL (T [+ |T4Y{T4 [THYTLYTL] (T4 [TL[|TL)T —
\15 2s 2p 3sj \ls 25 2p 3s 3p i
B & .S octet
Na Ci < &
r N
TLTE [TUTLYTE + |TLTL| [TL{TL{TL] (TL] [TLTL)TL| + energy
Js 2s 2p Yy \Js 2 2p 3s p
Y
Na* (o)

Electron-Dot Structures

One electron is transferred.

Na (—?‘Cl — [Na]t + [@:l:]- + energy



Which of the following cations and anions complete afaasSl dlaleall (oS ALY c;h,,s\}[, GiligalSll e L_;i

the chemical equation below to form an ionic compound? € sisd Sha sl slial

Na‘* + F > -

[Na]® + [:F:]
[Na:]™ + [F°

tNad” +  [F]

[-Na] g [.’!5.] 1
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What happens when aluminum reacts with nitrogen according

to the equation below?

A — The Aluminum atom gains 5 electrons and forms AP
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

haia g i) ae paiiafl] Joliy Leie sy Bl

ealasl alaladll

AP Ol 538y Cilig 580 § agnall) 553 s~ A

AP of gk iy 590 3 ppsall) 555 i - B

N Ol 03855 g a0 5 g 2l 53 i - ©

N Ol O3y iy 560 3 Cpmg il 50 36— D

oooooooooooooooo
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When aluminum reacts with nitrogen to form aluminum D (el (g il s g WY el e

nitride. Which of the following occurs? tins L Laa ol spgagl)!
& Sadea 93

Aluaryrissaarmn

ITfI[‘rz_J,l ITejirelize ] B3t L

=g TN =
S g _shald)
Nitogen
[* 1] [T 1] | [ (=
L= 25 2=
(Ne) Osaall g nSTY) can sl ) JeaSy Slig 5SH) 3 asalV) 5,3 22 3
Aluminum atom loses 3 electrons and reaches the electron configuration of neon (Ne)
(Ne) (sl 5g 5SIY) sl 3 Jeadg ulig 5S3 3 fpaag sl 830 oSS
i 2
Nitrogen atom gains 3 electrons and reaches the electron configuration of neon (Ne)
Al¥ C_ua'.':_’ \-_l\_!j):\S!! 3 ﬁ,ﬂ.\AN\ 4'3).5 205
3
Aluminum atom loses 3 electrons and becomes AIl®
N3 sy Slig 5 3 Sang il 50 uaSs
4
Nitrogen atom gains 3 electrons and becomes N3**
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Using the chemical equation by the electron A nSIY) Sl all & das A0Sl dlabaall Ladasid
configurations (noble—-gas notalion) for sodium oxide a 933 gl anSl e Je il (Sl SLD e )

formation reaction ’b l “_1
[Ne]3s! + [He] 282 2p' —— iiiiiciilidimmimaiini
Na O N q O

Which of the following chemical equations represents fchill juapll ddyyh Jelill s Jadh il il STty &

this reaction in Electron — Dot structure?

Na'+Na'+ :0: —>[Nd’ [Naﬂ [o] ™~ N Q\/lO

Na "+ :.O:. o Nl] [O]

Na: +:0: - [N +[0]

Na'+Na‘+ :0: —[Na’ +[mg* +[o]-
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In the formation reaction of calcium sulfide shown in the olial Alalel wic b S p g dISI 05, eSS Je i 8

equation below. Which of the following is correct? S Caa 451.‘ Laa __51

[Ar] 4s> + [Ne]3s?3p* — » [Ar] + [Ar]

Ca S
Two electrons are transferred from calcium (PR RRPRVER | T4 { memi g poalISH 358 e g SN s, f
atom which becomes a positive ion Ly

98] S 5aSHl maaly ST 530 e St SSH JEns

Two electrons are transferred from sulfur

atom which becomes a positive ion —
In produced calcium ion, the number of electrons SsS) Calig ASTYI sae oS =L e sacdisl) Cigal o
is greater than the number of protons by 2 2 laday SlSgnall Sae e
In produced sulfur ion, the number of electrons S iy PSSV Sae (9 @l Cu Sl pll
is less than the number of protons by 2 2 laka Slighg yall dae e
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Which of the following cations and anions complete the oLl LSLSH Asladd) LS5 300N Sligilly Sy SN a5

W= chemical equation below to form an lonic compound? 4.;,_.1 e Sl

[Ne] 3s” + [He] 28’ 2p* > +

Cation € |Anion gl
[Ne] 3s! [He) 28 2p°
Cation 38 |Anion el

[Ar] [He]
Calion Jsals |Anion Gyl

[Ne] [Ne)
Cation S | Anion
[Ne] 3s* 3p® | [He] 2s° 2p®

by-yousef alsarayrah
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What is the chemical formula for the compound for/meePTrom pa X uaiall aladl fre 21l CS5all AiLe ) dvall Le

the element X with Aluminum (atomic number Al = 13)? 7 Al = 13 (53 2aall) »saialy)

X: 182 282 2p6 382 3p-l

Al-X
Al

AlX,

AlX,

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

'M&@MMWUM J‘

tMg +:S: — [Mg] +[s]”

A. o is considered an atom which gained 2 electrons

JEUED DI (i g A0 CapedS) 53 Mg s A

during the reaction .
B. © is considered an atom which lose 2 electrons SO A (g S0 Sl 50§ e B
during the reaction

C. The formula of the formed compound is 5

VS oA 035 S d lga €

D. The overall charge of the formed compound is -~

7 A 035D Bl I L D




Explain the physical
properties of ionic
compounds as melting point
and boiling point,
conductivity when solid,
molten or aqueous, and its
solubility in water

12-73

textbook

Explain the physical
properties of ionic
compounds as melting point
and boiling point,
conductivity when solid,
molten or aqueous, and its
solubility in water

73

textbook
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Physical Properties of lonic Compounds
fo Melting Point i (9 Boiling Point | Ke Electrical Conductivityw

* lonic compounds have high * lonic compounds have high When solid - When molten orin |
melting points. boiling points. - aqueous solution |
m
’ Q0.9
High High o ©
melting boiling Q
point point e - e
Does not conduct Conducts electricity.
Strong electrostatic forces of attraction Strong electrostatic forces between ions electricity. lons are free to move |
between oppositely charged ions require require a large amount of energy to lons are fixed inarigid | and can carry electric |
a large amount of energy to overcome. separate the ions. lattice and cannot move. | charge. |
- PAY ING /
| 0 Solubility in Water i Summary of Physical Properties
e Many ionic compounds [ Eroperty lonic.Compountds
are soluble in water. ’& Hydrated | a Meltlng point High
 Water molecules surround oh | [ T
the ions and separate them ¢ | a oilingipoint™ B ey
from the crystal lattice v :
h dration;y & Electrical conductivity | * D0es not conduct when solid |
y 5 e Conducts when molten or in aqueous solution
Polar water molecules attract the positive and I B
negative ions, breaking the lattice and dissolving E Solubility in water Many are soluble
the ionic compound. ‘.




e lonic crystals are hard, rigid and brittle solids
due to the strong attraction between electric charges

e that holds the ions in place.

What happens when an external force is applied to an ionic crystal? 1

When an external force is applied to the crystal, the crystal cracks or breaks apart because
the applied force repositions the like-charged ions next to each other;
the resulting repulsion between electric forces breaks apart the crystal.

lonic crystal Lf lied Like-charged ions next to each other
(before force) External force applie (repulsion)



Regarding the properties of ionic compounds, which of the v L_;L, Lae L_gi (Asie) LSyl patlads gl Lo

following is incorrect?

LS oo’ Yy Dbl iadl) (58 Juis i€l 3 58 i) s odbeal) Aadl 3 3g) ()
An ionic compound in the sclid state, the ions are locked into fixed positions by strong altractive

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

ebgSl Joags ¥y Aadll 33D (658 Jady LaSlal 3 2505 g 58 cJpbaadl Alla ol AL Dl 3 S) (Kol
An ionic compound in the liquid slate, or is dissolved in solution ,the ions are locked into fixed

positions by strong altractive forces and does not conduct electricity

12

LS WAl Joagly A5l 3n Cilipl1 (585 eyl Ala o AL AN 3 5ph S
An ionic compound in the liquid slate, or is dissolved in solution, the ions are free lo move and
conduct an electric current

1 only
2 only

1 and 3

3 only

by-yousef alsarayrah
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L 1
Lo 2
3,1
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Why ionic compounds in solution and in liquid state
are excellent conductors of electricity?

Lattice energy is higher in aqueous solution or liquid

lons will not form in the aqueous solution or liquid

The ions are locked into fixed positions in aqueous
solution or liquid

o The ions are free to move in liquid or aqueous solution

ALl Al g Jolonall 5 digadl OIS yall yuiss 13k
TeliygSU 3)lias Wloge (y94:0ll)

ssgeanlly Jolnall la B 8,0 &)l ESull &bl
ssganlly Jolaall il b Siligsl ()9S5 o)

s9gaally Jolnall A 3 lgilSe b Basie Silig¥l

ssaally Jolnall s 3 8ol 8y el Slig ¥l

Why ionic compounds in solution and in liquid state AL Al Ay Jelad) gl ClSyall i 13l

are excellent conductors of electricity?

el Sl 5 )has S lage (J_,g...aa“)

Because attractive forces available

dalial)l Cdladll (558 4898

Because motion of charged particles are locked LUgadiall Gliyiall 4S a 18

Because no charged particles available

Lgadie Slipia Jig pde s

Because freely moving charged particles

by-yousef alsarayrah
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Which of the following is not a property of ionic

compounds?

It conducts an electric current when it melts or

dissolves in water to form a solution

Their melting and boiling points are high

lonic crystals require a small amount of energy to

fo be broken apart

lonic crystals are brittle, hard, rigid solids

$iaY ) Sl allad o Caeatd Sb Las g

OsS elall (3 gl gl jpaai Latic SlipgSh Ll Juags
PATOS

aipe Lplde s bylgeasl Sl

ohial M 5o G (e AL 308 2311 sl s

Toomy Dosdy dts Laboaa! 21 Sl gl 0585

In which of the three states (I, II and III) shown in the
figure below, the sodium chloride sall conducts
electricity?
A~ I, 1l only
B — Il only

C — Il only

D -1 II,and III

Jaa g3 ol JSEN dala gl (TIT, T, T ) 200 YW (e 61 A

Tt el il o g geall 5 S Sle

i 111y 1= A

LEll-B

o Lill-C

Metting & Dissohng i water
o o 2 Ay
/ \u.u

Myl 51-D




Write the chemical
formula (using the
stock method) of an
ionic compound
containing
monoatomic and
polyatomic ions

Write the chemical
formula (using the
stock method) of an
ionic compound
containing
monoatomic and
polyatomic ions

by-yousef alsarayrah
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Example
75-76- problem 1,
77-78 2

practice
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Table 10 1
79-80 practice
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Table 7 Common Monatomic lons

Atoms that

Group | Commonly Form
lons

Charge of

lons

1 H, Li, Na, K, Rb, Cs 1+
2 Be, Mg, Ca, Sr, Ba 2+
15 N, P, As 3-—
16 0O, S, Se, Te 2—
17 F, Cl, Br, | 1—
Cret Crst
Fe?*, Fet

C02+ C03+

by-yousef alsarayrah

Table 9 Common Polyatomic lons

lon Name ’ lon Name
NH,* ammonium 10, periodate
NO,~ nitrite CH,O, | acetate
. . . dihydrogen
NO, nitrate H,PO, Shoshnis
OH"- hydroxide CO,* carbonate
CN- cyanide S$O.* sulfite
MnO,” | permanganate SO* sulfate
HCO,- :::’;zg:t"e 5,0, | thiosulfate
ClO- hypochlorite 85 peroxide
Clo, chlorite CrO,* chromate
ClO,” | chlorate Cr,0,> | dichromate
hydrogen
10, hi PO
ClO, perchlorate HPO, pHosphate
BrO,” | bromate PO, phosphate
10, iodate AsO,* | arsenate

72




What is the chemical formula for the compound fo. om  as X el 2lsdl e U S el e €1l aniall Le
oAl =13 S s3all) »pual)

the element X with Aluminum (atomic number Al - 13)?
X: 1s? 2% 2pS 3s? 3p?
Al-X4
Al X,
AlX;

AlX,

sodium nitrate?

What are the numbers of the two ions that form

T g0 poall i i ol g5 dll) oI L 5 L

A—-1and 2
B—-1and3 =
. sl Gasa
le- N03 NO:' Na* ) s
C-2and 4 Ion Formula
" % 4 ; asih )

O,
3,1 -B
452 =G
4 43-D




The element X exists in group 1 of the perodc table, | == &k L oed Dpad S ] Japaadd AX sl

whie he element Y exists in grocp 16, What s the A0 Al T agea? L 16 Fngend B Y el
rmmmnwmww § i 2480 < 3 9B s
A - XY, XYy ~ A
B - XY, XY. -8
=XV, XY;: - ¢
D - XY XY -D

by-yousef alsarayrah
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What is the formula of an ionic compound that

violates its corresponding name in the following table?

1 only

2 only

1 and 3

2 and 3

g Bleall ¥l il Al ¥ el dsia e

g0 Jasall
Sl ol Sall =
Name of the compound Compound Number
daas |
1) 2paiagly) 2ua
e iy AlBr, I
131 2 Aluminum (lIl) bromide
e T NaNO, 2
2 Sodium nitrite
1) selaall &)
3,2 (1) ) =Ly Cu(CIO,), 3
Copper(l)chiorate
psdisal) )55 NH,CIO, 4
Ammonium perchlorate

by-yousef alsarayrah
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What is the chemical formula of the ionic compound formed | ¢ (0) s 5 (Ca) p sl ki (o D L pH) i sl Ahes o
from calcium (Ca) and oxygen (0)?

Calcium belongs to group 2 and oxygen belongs to group 16 0f | i 1 16 % saaadl 1 sl 2 %6 puadll ) 2 el
the periodic table e

Ca0
CaOZ
Ca302

Cazo
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- " - ‘ " . 00 -.
What is the chemical formula of the ionic compound (NHLT) assipel) Gl Om G350 (il o5l die e

=\ . .
formed from ammonium ion (NH,") and oxide ion (O*")? ¢0%) sV ey
A — (NH,),0 (NH,):0 - A
B - NH.O; NH,.O: — B
C — O4(NH,) 0,(NH,) - ©C

D - NH,0 NH,O - D




What is the correct formula for an lonic compound
formed by the tow ions SO,% , AP* ?

Gl G iall 5 oY) o pall Aanual) i) La

£50,2 , APt

Al>(S04)s

AlSQ,

Al3(S04)

Al;S0,4

What is the correct formula for an lonic compound
formed by the tow ions C0;% , Ca** ?

G ) G il 5 oY) o pall Annial) i) L

°C0;" , Ca*

Cﬂg(coa)a

CaCo;

CEQ(CUg)g

Ca,C0;

by-yousef alsarayrah
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What is the correct name for the ionic compound Cu,O ? ? Cu,0 A5 S pall maall ) La

Copper (Il) oxide Cobalt (1) oxide Cobalt (I1) oxide Copper (1) oxide
(1) el (1) S 5<) us (11) & 4<) puss (1) ol sy

What is the correct name for the ionic compound ¢ CU(NO3), s S yall meaiall Al La
: 3)2 P = =

CU(Nogh ?
Copper(ll) nitrate Copper(l) nitrite Copper(ll) nitrite Copper(l) nitrate
(1) el <l 5 (1) ouladdl < s (11) oudaid) e s (1) culadd) & s

What is the correct name for the ionic compound

¢ 1ga¥) S ) anaY) La
Ag,CrO,? Ag,CrO, A5 S jall rsiall an

Silver(ll) chromate Silver(l) chromate Silver(ll) carbonate Silver(l) carbonate
(11) &call) cia 5 S (1) Auzakll Silag < (1) Azl il g S (1) Acadl) i ga S

by-yousef alsarayrah




Which of the following is a correct match between
the name of the compound and the chemical
formula written in front of it?

Dl § S jall and) G ia Gl g (A Laa )
aalal A gi€all Auilial)

Sodium nitrate , NaNO:

NaNO; « agdguall & fa

Aluminum sulfide, (NH4).S

(NHa4).S « PM' Ay pS

Sodium nitrite , NaNO;

NaNO; ¢ agdgeall Cu A

Calcium sulfate , CaSO,

CaS0; ¢ agallsll Sl S

What is the correct name for the compound with the
following chemical formula?

FeSO;

o)

lron (III) sulfite
Iron (H) sulfite

Iron (III) sulfate

Iron (II) sulfate

A0l A8lasl dapal) 53 CSpall mamall V) Lo

(II) sl CafisyS
(), agmecllSfs
(HI) ell emings

(IT) Apisd) oy S 80




What is the correct name for the compound with
the following chemical formula?

Cu,Cro, Cu,CrO,

Copper (II) carbonate
Copper (I) carbonate

Copper (I) chromate
What is the formula of an ionic compound formed from T il (il 00 (e el Kpp i e

Co r (II) chromate = @ . : " 5
pper (II) fitanium ion Ti** ion and oxygen ion 0*? 00 Yl (s




What is the correct formula for the compound chromium(lil) oxide? ¢ () a5 duatl €33 Raauall auall Ly

a.
Cr.O,
b.
Cr;0,
B
c.t
- CrsO
R R A R R T R R R R e A e R A R
d.
Cro,
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Describe the
formation of metallic
bonds

82

textbook - figure 10

Explain some

physical properties of
metals (Melting and
Boiling points, Thermal and
electrical conductivity,
Malleability, ductility,
durability, Hardness

and strength)

83-84

textbook - figure 11
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Metallic Bonding and Properties of Metals

What is Metallic Bonding?

e Metallic bond is the attraction of a
metallic cation and delocalized electrons.

D DI

(P DD DD

" Electron Sea Model

o The electron sea model proposes that all metal atoms | ¢ \jetals have high melting and boiling points because High
in @ metallic solid contribute their valence electrons to

Metal cation e Delocalized electrons are free to move between

g@./ (positive ion) atoms because they are not held by any specific atom.
‘ !D ‘ ID ‘ |) | ID Q‘/ Metal cation
Delocalized

electrons

form a “sea” of electrons that surrounds the metal

cations in the lattice.

Good Conductors of Heat

e Metals are good conductors of heat.
e Free electrons transfer energy
rapidly from hot to cold regions.

Good Conductors of Electricity

e Metals are good conductors oaof
electricity because delocalized
electrons move freely through
the lattice when a potential
difference is applied. 7

Delocalized Electrons

e Delocalized electrons are present in the outer
energy levels.

@ @ @ @ @ @— “Sea” of electrons

4
H|gh Melting and Boiling Points ()
a large amount of energy is needed to break these melting and
metallic bonds. boiling points
Malleable | Ductile ' Excellent Thermal Conductors
e Metals can be hammered e Metals can be stretched (c°pper and Aluminium)
or rolled into thin sheets. into wires. e Copper (Cu) and Aluminium (Al)
e Metal layers can slide over e The same reason as are excellent thermal conductors.
each other without breaking malleability — metallic
the metallic bond because bonds are strong yet
the delocalized electrons flexible due to the

keep the structure together. mobile electrons. ¢




Which is the best description of the valence electrons in the P Ay ) A GRS S g Y ) ea gl e
metallic bond?

A. Have a fixed position in the lattice A B A alga gl A
B. It is a sea of free-moving electrons A5 Al 3 Jadl Sl AN (e A A B
C. The electron density is concentrated around specific atoms A S 3 g g SN ABGS 5 S C
D. The positive charges repulse with negative charges in it Al Sliald) aa Aagall Slial g LS D

What is the correct statement about the bonding

model shown in the figure below?

A - The valence electrons move freely between the
metallic nuclei

B — Form a brittle material

C — The Cations convey electricity along the metal

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

charged ions

ol UKD 3 e gl Jaglill g 3gaid Apesilly Aasaall Biliall L
LN gyl (o Ay S il 5K ez~ A

A ideas an-B

S 8 o ol cliyaiSh Jis - ©

Al ciliay galall Sl e " ey Al Ll 36 - D




In electron sea model shown below. A JEED 3 gl iy N1 s pdgad

Which of the following is correct? frae L d

Number 1 refers 1o metal’s free electrons el M Uy Sl ) i 1 )

Number 2 refers o metallic cations

D gl ) i 2 ()0

Melal atoms in this model lose (heir valence g Aalidl il iy 2] migalll loa A S 3 kB

electrons
Free electrons can move easily from one atom alaa A 53 Y 53 e Alpgan Ball iy 58Iy BT
to the next

by-yousef alsarayrah
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Whal explains the luster and shine of metals? fl) 2 Olaally Gl douals pots 621 e

:_T-he de»locaii'ze(.lwe-iéct'lms “intera(-:»t- wuth Ilght
absorbing and releasing photons

The attraction of a metallic cation strongly
to delocalized electrons

Lo Alnsaadl cilig SSIYI N 5ads 5l uligSlS il

The ions in the metal are locked into LeaSlal & Bauka AL 3 S2sasall Sl (eSS
fixed position

The movement of cations and electrons freely in
the metal
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What is the property of metals shown in the figure
below ? ”
TO000

O DO

®e5%
CDED

—_——

@@
PP
@

Tolial JEAN (o qriail A1) ) JAN Asald La

@@

Hardness and strength

5 gill g 5dlual

Melting and boiling point

Jpaidl g Ol Sla 2

Thermal and electrical conductivity

gl gsdl g3 ) ) Jua g

Malleability , ductility and durability

M‘JM‘J&)H‘L.‘JEG

Whal correctly explains the luster property

in meltals?

Pl 3 ) Runalh s (S 5

Metallic cations are strongly attracted to the
electrons surrounding them
The delocalized electrons interact with light,

absorbing and releasing pholons

Each metal atoms has only one delocalized
electron, ns’
Metallic cations separale from lhe delocalized

electrons

e Aaadl g 2K M ey 5l SIS Gl

V\AL.A:LA', ‘ cy.'au L S,S)iu!l )_a& \L\L'x,):\s.\." J:.‘Jﬁ

Baly ligh il

ns! (e s sl 0 5S) le M S3 G S elgial

5Ssdall e Slig Y e Ll SlelSh Jlaid




What explain the luster of metals? foblall leal Hudd o3 L

The movement of the free (delocalized) electrons more easily 5 Aggees (Aniagaiall 2) Ball Slig 5SIY1 dS s
The reaction of free (delocalized) electrons with light sgaiall aa (Aaiapidl ) 3l Slg SV Jeli
The movement of metallic cations through free (delocalized) electrons (Tadsaad ) 5ol culiy Y e Sl gl 4S5a

The movement of electrons is fixed around the metallic cation Sl eIl Jea 5adh Silig gSIY) 2550



What explain malleability of metals? f@hl clyldll Ly A L

3oyl 5y330 593
External
force

@

—_—

The movement of the free (delocalized) electrons more easily 8 Aggny (daagaiall jue) Ball clig pSIY) AS)a

The reaction of free (delocalized) electrons with light sguall xa (dragaiall yi2) Ball @lig g Jels
The movement of metallic cations through free (delocalized) electrons (agaiall ju2) Bpall Clig BSII yae ifilall ciligl A< a

The movement of fixed electrons around the metallic cation Al enl&ll Jea sripall cilig 3SIY) AS )



Define, using energy

bond

diagram, covalent R T 92 textbqoki_-.figure 2

<«— Force of repulsion
— Force of attraction

« (& o — S g
The atoms are Each nucleus attracts the The distance is right for the
too far apart to other atom'’s electron attraction between one
have noticeable cloud. Repulsion occurs atom’s protons and the
attraction or between nuclei and other atom’s electrons to
repulsion. between electron clouds. make the bond stable.

If the atoms are
forced closer
together, the

nuclei and electrons
repel each other.

Figure 2 The arrows in this diagram show the net forces of attraction and repulsion acting on two
fluorine atoms as they move toward each other. The overall force between two atoms is the result of
electron-electron repulsion, nucleus-nucleus repulsion, and nucleus-electron attraction. At the position
of maximum net attraction, a covalent bond forms.



Q23

Differentiate be
sigma and pi bt

Ethene

S~

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 resuits ina
doughnut-shaped cloud around the sigma bond.

by-yousef alsarayrah
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Sigma (o) and Pi (rx) Bonds

Simple Summary

®
What is a Sigma Bond (0)? What is a Pi Bond (n)’
® Formed by direct (head-on) Head-on overlap @ Formed by side-by-side - p orbitals
overlap of atomic orbitals of orbitals (overlap above

overlap of parallel p orbitals. e bond adls)

along the line between

two nuclei. ® Electron density is above and

® Electron density is concentrated below the line between

between the nuclei. the nuclei. bi
. : : : e p orbitals
@ A sigma bond is strong and s or p orbital s or p orbital @® A pi bond is an additional (overlap below
present in all single, double, (amatand {ftamiaten ) bond found in double and tebond ais)
and triple bonds. Forms a O (sigma) bond triple bonds. Forms a T (pi) bond

Single, Double and Triple Bonds

Single Bond | Double Bond | Triple Bond
Example: \ : Example: Example:
ih o e (W) 00w c=c @) NI« c=c
1 o (sigma) bond 1 o (sigma) + 1 7 (pi) bond 1 o (sigma) + 2 1t (pi) bonds

Multiple covalent bonds always contain one sigma bond and at least one pi bond.

;




Regarding pi bond (i), which of the following fana s L gl o) (ghy il ity Lugd
is correct?

el 1 el e DY) JA00S Lexic (5sS5
Formed by the end—-to—end overlap of orbitals

wia ) Gia p Bl Ja1s se 9SS
Formed by the side—by—side p orbitals overlap

Lo dolal iy e (gmas Al Slusall & 0SS
Formed in molecules that contain only single bonds

1 only RS |

by-yousef alsarayrah
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Regarding sigma (o) and pi ( 7) bonds. Which of the  fmaaa ol a5l (11 ) $by ((0) Lo Jaly Sl Gl i

following is correct?
'---------------------------..-.-----------.-----------------..---------------------1
!
a.! :
E The sigma bond is formed by the end-to-end e bt B Jats ol e Lass Al S5 E
- overlap of orbitals directly 5ylaa -
: :
1 1
1 ]
‘-----------------.---------..-------.-----.----------.----.-.-----.--------.-------‘
b.
The pi bond is formed by the end-to-end O gl DY ol Guks Ge g AL Gy
overlap of orbitals directly Byslia
c.
A sigma bond is formed by the overlap of Stadall SRRV JA1 3o e Lapuies Al (gST
adjacent orbitals
d.
The pi bond is formed in the molecules aadlal gy e giad Al Gligall 3 gl Aladl 2ad
that contain only single bonds L

MYy yYUOLl Uiouiuyiun
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Which of the following structural formula contains one sigma (0) Bisly langes Al e (ggaad A0 ALl Aeal) (5
bond (o) and twe pi bonds (r) between the two carbon atoms? Yaasl 203 Ow (M) b okl

O

H C==C H
7\

H
H H
\
C=—=C
L8



FEAIIWIE W MW IV I MV 11 MW STV MY ey muw‘yw"wyw qumqvw

contains one sigma bond (+) and one pi bond (r)?

¢ (1) b Baaly A 5 (0) e
O
& _n
H/ \O/

N e
0
|| O
c

H/C O
_H

o O

by-yousef alsarayrah
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How many sigma bonds ( ¢ ) and pi bonds ( 7t ) are in ethene molecules C,H,

structures shown down?
¢ olial Gall CH, oYl e Arpea isagasall (1) gLbdlsns (o) Lesguday e oS

H H
e
A. S5sigmaand 1 pi b1 sl §
B. 4sigmaand 1 pi b1 slaaas 4
C. 5sigmaand 2 pi s 2 sleaas B
D. 4 sigma and 2 pi L2 sl 4
How many sigma bonds ( ¢ ) and pi bonds ( 7t ) are in molecules C,H, structures shown
down?
¢ olial Cuaall CHg (oY) e Aapa Soagasall (1) Gbdlssy () Lesssdady ;) 22e S
R
4G, -G H
[ I
H H
A. 9sigmaand1pi b1 sleasn §
B. 4sigmaand1pi b1 sl 4
C. 9sigmaand 2 pi b2 sleags 5
D. 4sigmaand 2 pi L2 sl 4




How many sigma bonds ( ¢ ) and pi bonds ( 7 ) are in molecules C,H, structures shown
down?
¢ olial el CyHg OsBY) eson Aapea (A oasasall (1) GLdailsns ((6) Leaams dal s 22 oS
H H
I H
7
H—C—C=—=C
| H
H
A. 5sigmaand 2 pi $h2 sleas 5
B. 7sigmaand 1 pi b1 slease 7
C. 5sigmaand 2 pi b2 5lens 5
D. 8sigmaand1 pi b1 sleas 8

How many sigma bonds ( ¢ ) and pi bonds ( 7 ) are in ethyne molecules C,H,

structures shown down?
¢ oLl Huall C,H, O egs > Gapa Al (@) gbhlsys (0) Lassdly)ae S

H—C=C—H

A. 2sigmaand 3 pi $b 3 s laa 2
B. 3sigmaand 2 pi L2 sl 3
C. 4sigmaand 1 pi $L 1 sl 4
D. 1 sigmaand 4 pi L4 s leass 1
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s

Regarding the covalent bond between the two
nitrogen atoms in the figure below, which of the
following is correct?

-
, It contains one sigma bond
d .
and two pi bonds.
b " It contains one pi bond and -
| two sigma bonds. ®
C It contains 3 sigma bonds,

and no pi bonds.

d It contains 3 pi bonds,
and no sigma bonds.




Identify the
relationship between
the type of covalent
bonds (single, double
and triple)

and its bond length,
bond strength and
bond dissociation
energy

from the weakest to the strongest?

What is the correct order for the following

molecules according to the bond strength

)

\
|

|

textbook+
tablel

dlay)ll 598 aea AW Sliiall c._ua..al\ il L

1.43%x10°m

TtV ) Canal) g

F, Single Covalent Bond | Double Covalent Bond | Triple Covalent Bond
N, 1.10x 107 m X —=X Xr—Y Z1—17
0, 1.21 x 10 m
Bond Length Longest Shortest
Bond Strength Weakest Strongest
O, < F, <N, Bond dissociation : i
= = = Smallest Largest
energy
F, <N, <O,
F,< 0O, <N,
by-yousef alsarayrah 101

N, <F, <O,




Which molecules in the table below has the shortest bond length
il ; Jgla yeal ga olial Jgaall b 5ol gl Sy 5all 4
Aol S 2al el
Bond dissociation energy | Molecule
159 KJ/mol F,
243 KJjmol Cl,
498 KJ/mol 0,
945 KJ/mol N,
A. N,
B. O,
Which molecules in the table below has the longest bond length
C. kK ¢ adas) ) Johal g olinl Jpaall 53 sl by sl ol
D:. cl, Ll SiSE Jils syl
Bond dissociation energy | Molecule
159 KJ/mol F,
243 KJ/mol cl,
498 KJ/mol 0,
945 KJ/mol N,
A. N,
B. 0O,
c B
D. Cl,
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Which molecules in the table below has the weakest bond length
¢ oyl ) canual g8 olial Jganll B 82l gl Sy 5l -é‘

(M) Al Joka | cgial)
Bond length (m) | Molecule

1.43x107%° F,
1.21x1071° 0,
1.10x107'° N,
A. N,andF, : e ;
Which of the following is the correct decreasing order of the strength of the covalent bond
B. 0O, for the molecules shown in the table below ?
c ¢ olal Jgandly 52 50 ol by 5ol dpaaliall Ada) M1 5 48 psaall Jlal cas 3l g8 L Lea 6
D. N, (M) ol Jela | sisiad
Bond length (m) | Molecule
1.43x1071° F,
1.21x107% 0,
1.10x1071° N,
A. (strongest) O, N, - F, (weakest) (axsYl) F,& N, ¢ 0, (s53Y)
B. (strongest) 0, F, - N, (weakest) (ansYl) N,& F, €& 0, (s53Y)
C. (strongest) N,-> 0, F, (weakest) (@ansdl) F,& 0, € N, (553Y)
D. (strongest) F,=~> O, N, (weakest) (axsYl) N,& O, & Fy(iss3Y)
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Which statement is true of the table shown down?

Colial J gaadls lals Lasd daaus A0 Gl

Bond-Dissociation energy i)l dse 3l | Bond length ikl Jsh | Molecule s sjall
159 kJ/mol 1,43 107 *°m F,
498 kJ/mol 1.21X 107%m 0,
945 kJ/mol 1.10x 107*%m N,

Triple bond is the shortest and have the high bond dissociation energy

As bond length increases the bond dissociation energy increases

Single bond is the shortest and have the less bond dissociation energy

As bond length decreases the bond dissociation energy decrease

by-yousef alsarayrah
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Whal is the ascending order of bonds in the lable rean slial Jaaadl 3 Loy il gaelaill a3l L
below according to bond dissociation energy from LAY A B e Akl Sl A3l
lowest to highest?

Bond L. Bond Length L.l (. (Y1) C—C <« C=C «— C=C (&) l
CEC 120 =10, (The lowest) C=C —» C=C —» c—c ( the highest)
C_C 1.47 x 1071°, (Y) C=C «— C=C <«— C—C (&) 0
C_ C 1.34 = 107°,, ||(Thelowest) C—C — C=C — C=C ( the highest) )

(=Y) c=C «— C—C «— C=C (&)
(The lowest) C=C —— C—C — C=C ( the highest) 3
(e¥) C=C +— C=C «— C—C (&) )
(The lowest) C—C —— C=C —» c=c ( the highest)
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Which of the following is true, related to the Bond-Dissociation Energy between
the two carbon atoms mmeach of (2. b )?

A " The bond in (a) requires more energy than the bond in (b)
B e w1 vimares 16ss eneviy thisn the Tond 5:06)

The bond in (2) requires same energy as the bond 1n (b)
D The bonds in (2) . (b) break without any energy
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Which of the following statements is correct based on
the data in the table below?

A — The bond in F, is shorter than in O,

B ~ The bond in N, is longer than in O,

C -~ The bond in N, is longer than in F,

D — The bond in N, is shorter than in F,

ol Jpoall ity M B Aasaaae A5V Cilladl

0: f 1t ol Fy A3l - A
0; 5 lgse ol Ny 33— B
Fa bl Bkl N, A3l C
Fa bl mall Ny i3kl - D

Bond-Dissociation Energy 4ad ) L5543

498 ki'mol

159 kl'mol

045 kJ'mol




Q25 Name a binary molecular compound based on its molecular formula

table2 Example + problem 2 practice + problems

101-100

P>0s5
l [

Phosphorus
1%t non-metal

Prefix (di)

] [ Number of atoms

It

Oxygen
2" non-metal

I

Prefix (penta)

Number of atoms

J

~

Di Phosphorus penta oxide

#atoms Prefix #atoms Prefix
1 mono 6 hexa
2 di 7 hepta
3 tri 8 octa
< tetra 9 nona
5 penta 10 deca
Compound Name Compound Name
NF; Nitrogen trifluoride N,O Dinitrogen monoxide
CCl4 Carbon tetrachloride CO; Carbon dioxide

by-yousef alsarayrah
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Q26 Determine the chemical formula of a compound from its name -102
104-103 textbook - table12 erugfi - smelborp - ecticarp -3

Formula Name O

N;O Dinitrogen monoxide

CO;
N;O Dinitrogen trioxide

23 g NED

P,0s Diphosphorus pentoxide

N>O;
S.Cls Disulfur dichloride N,O.

by-YOUSEfalbdldyldll

Carbon monoxide

Carbon dioxide

Dinitrogen monoxide

Dinitrogen trioxide

Dinitrogen tetroxide



What is the name of the molecular compound S,F,,?
$S,F o Aapall (63 o dall oS jall aul La

Decasulfur Difluoride

Disulfur Decafluoride

A
B
C. Difluoride decaselenium
D

. Difluoride diselenium

What is the correct chemical formula that represents the compound

Diphosphorus pentoxide ?
¢ Johudl) AU s Guald QS pal) Jid Al dasaual) Agibiassl) diual) L

A. P,0,

B. P,O.

C.P,0

D. PO,




Which is the incorrect name of the chemical formula written in front of it ?

Saala) 4y gi€al) Auiliasl) dduall dasial) 8 o) La

N,H, : Dinitrogen tetrahydride

CCl, : Carbide tetrachlorine

SiO, : Silicon dioxide

ClO|w | P

P,O. : Diphosphorus pentoxide

Which is the incorrect name of the chemical formula written in front of it ?

faala) 4y gi€al) Auiliasl ddpall danal) & awy) La

N,H, : nitride tetrahydrogen

CCl, : carbon tetrachloride

. Si0O, : Silicon dioxide

A
B.
C
D

P,O. : diphosphours pentoxide




Binary Acids

® Contain H bonded to ONE other

element. ‘\“F@

Writing Names

Hydro + root + ic acid

Examples:

® HCI = hydrochloric acid
® H,S = hydrosulfuric acid
® HI = hydroiodic acid

® Contain H bonded to a
POLYATOMIC ION.

Writing Names
0 If the anion ends in -ate: root + ic acid

Examples:

A,
® HNOj3 = nitric acid f”
’ = o B (\
H,SO0,4 = sulfuric acid =
9 If the anion ends in -ite: root + ous acid

Examples:

® HNO, = nitrous acid
® H,S0;3 = sulfurous acid




Naming Acids from Formulas (Aqueous Solutions)

/ = Formula Acid Name Type
[A 19 HI Hydroiodic acid Binary acid (hydrogen + nonmetal)
i 20 HCIO, Chloric acid Oxyacid (-ate — -ic acid)
Cidas
are 21 HCIO, Chlorous acid Oxyacid (-ite - -ous acid) All acids
compounds . . = " = listed
that 22 H,SO, Sulfuric acid Oxyacid (-ate — -ic acid) s
"':ffo":: 23 H,S Hydrosulfuric acid Binary acid (hydrogen + nonmetal) :;::zﬂss
inwater. | 24 HIO, Periodic acid Oxyacid (-ate — -ic acid) |
Binary Acids Reference Acid Naming Rules
[ Formula Acid Name ) Binary Acids
HCI Hydrochloric acid — oA - : :
. B ahsnicac [_\ hydro + root + ic acid 1
HI Hydroiodic acid 9 Oxyacids
i Hydrofluoru’: acnc'l } e If the anion ends in -ate: root + icacid
H,S Hydrosulfuric acid e i iq
\ HCN Hydrocyanic acid I - @ If the anion ends in -ite: root 4_- ous aCI‘ )

TEACHER YOUSEF MOUSA




What is the correct chemical formula for chloric acid? What is the correct chemical formula for nitric acid?
HCIO, HNO,
HCIO, HNO,
HCIO FING
HCIO, HNO
What is the correct name for an acid with the formula THCIO; dall 5 Lawall maall oV L
HCIO,?
, Sulfurous acid )5Sl aes
~ Chloric acid lyglsll  yaes
: Chlorous acid JT37 - LB~ VEN
% Sulfuric acid ERTIPEVIER 12




* Q27 Determine the chemical formula of a compound from its name
« 103 Table 4 practice problems

Table 4 Formulas and Names of Some Covalent Compounds

Formula I Common Name Molecular Compound Name
H,O water dihydrogen monoxide
NH, ammonia nitrogen trihydride
N, H, hydrazine dinitrogen tetrahydride
HCI muriatic acid hydrochloric acid
CH.O, aspirin 2-(acetyloxy)benzoic acid

by-yousef alsarayrah
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Q28 | Draw Lewis structures for a number of covalent compounds with single and
multiple bonds | 107-108-109-110 | textbook - example problems 3,4,5 practice

problems  gewryyrryr=mswm—

LEWIS STRUCTURE FOR A COVALENT COMPOUND WITH MULTIPLE BONDS Carbon dioxide is a product of all cellular
respiration. Draw the Lewis structure for carbon dioxide (CO,).

e Lewis structure of CO, o
O Sl 0% c o

Step 1: Select the center atom LA
Step 4: Move the electron pairs

> kk from the outer atoms J
l O : C : 0 = Octet .

Step 2: Put 2 electrons

L] ./.’_T\. L

between the atoms . 0 (: . C o0 O .
LN

Octet

/[ Step 5: Carbon also has a stable
|

/—/"/ octet
. @ =ik

Step 3: Complete the octet on

Sittside atorne Step 6: Stable lewis structure

116



When drawing the Lewis structure of the covalent Silig SSIYY gle) sae oS .CO; aalill Sl gl Ay pasy 3
compound CO,. How many lone pairs of electrons ¢S] 50 JS3 el )

are available on each oxygen atom?

(Atomic numbers, C = 6, O = §) (C=6,0=8 ail

Learning Outcomes Covered

e CHM.5.1.01.013
o CHM5101074

--------------------------------------------------------------------------------------------------------------------

e |
basansacsnad

....................................................................................................................
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P()4 bl gl (5 guog) Jakys JUs <

bﬁ}‘b;-“\d
_Paisad 2t 3 ap”__5F
15 —2 L' 2‘14-_55 29€&€ ~+ 3_57.
_0g=\5252P _,GCEXL=2& =32 _
I —a __;5 2 ZJ’—L
(2 — (]D— )% —
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When drawing the Lewis structure of (NF;)* ion , how
many pairs of electrons are available for bonding

(atomic numbers are F=17, N=7)?

Sl g AN 930 33 a8 (NFa)* Qo ot s) Ay ey A3

¢ Loy il 5 43 gial)
( F=17, N=7 & 4 3 2l

34

33

32

30

When drawing the Lewis structure of (PO.)> ion , how
many pairs of electrons are available for bonding

(atomic numbers are P=15, 0=8)7?

il g A 1550 3 a8 | (PO, Os gl Ay ey i

¢ Jay) 5l 5 @ glall
( P=15, 0=8 & 4 3 2l

34

33

32

30

by-yousef alsarayrah
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What is the total number of valance electrons available for bonding in bicarbonate ion in
HCO, ?
© HCO, <l S (sl (2 dayl Al 8 glall 8Ll Sy 58)) 230 Mlas) La
(number of valance electron of C= 4 ,H =1 and 0=6)
A.26

B. 24

C.22

D.11

Determine the number of bonding pairs of in Lewis structure available for bonding in N,H, ?
¢ NoH5 s o sl I ,‘,! daliadl oy Al E'I_;ji e Jdlaa) la

(number of valance electron of N=5 and H=1)

A.S

B.5

C.8

D.6
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What is the total number of valance electrons available for bonding in phosphate ion in
PO 7
¢ PO, il gill (ol A Jagl il 5 B glall GELCI) Sl g i) dae  Jlan La
(number of valance electron of P=5 and 0=6) (P=5 and O=6 ISl Sl Sl 2ae )

A.26

B. 29

C.31

D.32

What is the total number of valance electrons available for bonding in ammonium ion in
NH,* ?
©NH,* posisa¥) Conl B dagl 5l 38 giall 5ELCH g Sl dae las) La
(number of valance electron of N= 5 and H=1) (N=5 and H=1 salsall Sl fasll sae )

A.2

B.4

C.8

D.S




@

SN L. e /=
e @Ism{ ‘TM@ 0@

4) NH,*: Example of a Lewis (4)
The central atom - Structure for a Cation

WRITING ELECTRON CONFIGURATION FOR ATOMS

< N

N: 1s2? 252 2p3 — 5 valence electrons

L. S
7~

H: 1s! — 1 valence electron x 4 =
4 valence electrons

(. J

N\
TOTAL VALENCE ELECTRONS: 48631 &g ASUY! Jlo]

5 (fromN) + 4 (fromN) = 9e~

ADJUST FOR CHARGE: &ixi| Jsuas
O9e™ - 1€ (for positive charge) = 8€~
NUMBER OF ELECTRON PAIRS: &g ASIYI 195 sus

8€" - 4 Pairs

2

H lectron
|

H—ITI—H
H

-

@y

A\

-yousef alsarayrah
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Which of the following is the correct Lewis dot structures for ammonium ion NH,* ?
(number of valance electron of N=5 and H=1)

(N=5and H=1 35Sl iy il dae ) € NH,* possal) O sl At asall aua ) 8 (L Laa o

A. . B. ; _+
] H i H
ee LA A
HSNSH HSNSH
. LA
H
C 3 i D. 3 ]
.e LA A
HSNSH HSNSH
ee .e
H
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disulfide CS,.The drawing steps are shown in the A Jyiadl A sl Cilghs gl

following table. Which student followed the correct TS el )] dagaua Gilghas &S Gl (e &
SUItan dm"“ steps to draw the compound?
S =l g 58 s Jeatak ey il
Number of valence electrons | Element Symbol | giopman
: za Sl
Rashid »al) . < sl
sulfur
5 580)
4 c RIS
carbon
Khalifa ails W~ .
=
Hamad s | Sultansll. | Rashid w2, | Khalifa ik faeaas
Drawing steps
Lol bl G Slip pSH se e
s 16 22 16 The tolal number of valence eleclrons available
Hamad sea for bonding
Lol 2l e ey
4 4 11 8 The total number of bonding pair
el A daddy I e
> 2 4 4
The number of bonds in molecule
Wl e il 2SO 2yl e
- - 6 4 The number of lone pairs
$-C-8| 8 _¢c-8%|s-c-5:|8=C=8§ oA
Tho | owle etmuciira




Q29 | Identify some combinations of resonance (03, NO3-, NO2-, SO32- and
C0O32-) | 111-112 | textbook - figure 14 - practice problems

RESONANCE: A phenomenon that occurs when more than one valid
Lewis structure can be drawn for a molecule or ion.

Example: N(O 5. Draw the Lewis str of NO3".

The central atom 7
Total valence

NN = 152 252 2p3_, 5 valence e” electrons
electron configuration 18+5=23e+1=24¢e
Og=1s* 2s° 2p*— 6e x3=18e -
electron configuration 12 electron pairs
b I G } o
0. \

N / I
‘0 O g |

A e~ :6: o
Il l
/N\ . /N\
o o ol Yo

125



The correct Lewis structure for the polyatomic ion ¢ A (POSY) G dasaall gl Ay
0=8 3§ 15=P J s anl

phosphate (POs)? Atomic numberP =15 , 0=8
i ok 1= O o :ﬁ):
O—IL—O O—IL—O O—IL—O O—P—O
! (I) ) 352 (l) :Sl)':

The correct Lewis structure for the polyatomic ion
phosphate ( NOs™ )? Atomic numberN=7 , 0O=8

| :(.l).: = :(.Ij: ;tlj; ] :('Ij: 1—
/N\ /N: N\ ; /N\
o o o e o Yo o o
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Draw the Lewis resonance structures for the

following molecules. 45. O,
43.NO," . .
Lo 0.
1— 1- l:-O/ \O'°:| ———— I:..Oé N0
o] —— o] - N
O O :0 o)

46. Challenge Draw the Lewis resonance

44. 50, structure for the ion SO,>~.
2 1 (.. ..\ =
Iz.b/S%O..] e |::045 \6'.] :o=?—g: :
:0:
. ve J
0—?=6: 2-
:0:
- b ~
G —3—84""
:0:
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Q30 | Determine the exception of the octet rule (odd number of valence electrons,
sub octets and coordinate covalent bonds, expanded octets) | 112-113-114 | figures
16, 17 example problem é practice - problems

EXPLORING COVALENT BONDING -
@ & THE OCTET RULE 303

QUESTION 1: COUNTING ELECTRON PAIRS QUESTION 2: IDENTIFYING EXCEPTIONS

When drawing the Lewis structure for the Which of the following is an EXCEPTION to
covalent compound BH;. How many pairs the Octet Rule because of an ODD NUMBER
of electrons are available for bonding? of valence electrons? =
(Atomic numbers,H=1, B = 5) :6I: CI e « le
=P~ O=N= o
.":  Answers ~Cl:

)
o0

:QI: Odd Valence Electrons
O 8 Expanded Octet (Example of radical)
) B s (Not Odd) B 3
O 6 7 y H ."\ ° 0 / =
© 2
3 . LA J ...
3 Pairs of Valence H " H 47 L
O 2 Electrons for Bonding Incomplete Octet Expanded Octet
(3 total bonds) (Not Odd) (Not Odd)
82 R (L:E:'\Emsmv Correct: NO, (Nitrogen Dioxide) 128



complete the following table with the exception of the Octet rule.

Molecule

\\*O

H—IB—H
H

:(.j.lz
I

°/B\

a” i

L]

o

’:‘.’—'ﬂ—:f‘):
Sy Llem

Exception

Molecule

-

Exception
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Which of the following is considered one of the exceptions to the octet rule due to an odd
number of valance electrons ?

¢ g8lsal) &l g S (pa g.\}.ﬁ& 393 9 e Anilalll) e 18 e i) (pa axd AN ‘;i

A H:B:H
H
B. w
0=N-0:
C. : “l:
‘?.'\i/?.':
0 N
- F X
.0\ . /
Xe
.../"\ ;:-.




Which of the following is considered one of the exceptions to the octet rule due to suboctet ?

e il Ll Cau Ailall) Sacld Clplifia) (pa a3 A )

A. “ oo
0=N-0:
B. iF Fi
oo\ i;/oo
w2/ N\ e

C. e 0 L
. Cl=Be=C] :

D. "

Cl
: b./ \.Q:
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Which of the following is considered one of the exceptions to the octet rule due to

expanded octets?

Yaa gal Cliilall) Gy Agilall) 528 i)l (pa 2ol A0 (o

A. H: B. ‘' H
H
B. I
0=N-0:
C. &l s
‘?.‘\i/?."
0 N
D. o®
ra ql\
:0. .0
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The number of valence electrons is less

8 e JH HSI iy SN 22

than 8
F H B Xe P Cl Element j.aill
33l Sulig S dae
7 1 3 8 5 7 5 2
Number of valence electrons
Answers

PCls

XeF,

BH,

PH3

by-yousef alsarayrah

133



Which of the following compounds is considered as an

exception to the Octet Rule due to the odd number of

valence electrons?

[ERTA %ﬁl‘:\.’a‘ bacd e sl ).:.&; alal ;L;S)d\ é‘

¢ sl Sy 2SN e ()il daad)

F H B Xe P Cl Element jaill
Bl alig aSI dae
7 1 3 8 5 7 2
Number of valence electrons
Answers

ClO,

PCI;

XeF,

BH,
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Draw the expanded octet Lewis structure of each
molecule.

47. C1F3
.. .. _F:
=E—Qi%
48. PCl5
:EI‘
» CI
CI—P
" CI
:CI.

49. Challenge Draw the Lewis structure for the
molecule formed when six fluorine atoms and
one sulfur atom bond covalently.

. :i;":
°F F:
v
*F | F:
:!:.2

ah
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What is the name of the Lewis structures for the carbonate ion CO;%* shown in the figure
below?
¢ olial JSAIL dadagal) CO,2 Sliga Sl (gl gl Ay SIS sl La
= 2— 2— o 2—
:(l) : :(”) : :('):

- sl PV - W (al| O N

o o o i - o O
A. Resonance BB\
B. Isotopes idaall
C. Parallelism ) sill
D. Symmetry Jilaill

What is the difference between the Lewis structures for the nitrate ion NO; shown in the

figure below?
¢ olial JLAN Aadagall NO, il ol Gusd it oS5 O (LAY La

0s 202 :0: |
AR PO A A DU
S I s B [T
A. Change of each structures agiy JS daad
B. Position of atoms Sl A8) 5e
C. Position of protons pairs i g ) )55l @l 5
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D. Position of double bond AUl Adag) HlI A8 50
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