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Classify the following bonds as ionic, polar covalent, or covalent.
A) the CCbond in H;CCH; ®

AEN=0 non-polar covalent bond

B) the K-Cl bond in KCl e

AEN=3-0.8=2.2 lonicbond

C) the NB bond in H;NBCI; e

AEN=3-2=1  polar covalent bond

D) the CF bondin CF,

AEN=4-25=1.5 polar covalent bond

Q- What is the type of the chemical bond in O-H?

O-H=35-21=14

.. Polar covalent bond
Q- What is the type of the chemical bond in MgO? (EN: Mg=1.2,0=3.5)
Mg-0=3.5-1.2=2.3>2

.. lonic bond

(note: the bond between metal and non metal is ionic bond)
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Based on relative electronegativities, which of these is the MOST polar bond?
H-F AEN=4-2.1=1.9
S-O AEN=3.5-25=1
P-N AEN=3-2.1=0.9

C-CIl AEN=3-2.5=0.5

1A 8A

e i
H
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Which of the following molecules contains a nonpolar covalent bond?
A. H,0

B. HF
C. F,
D. NH,

Which of the following molecules contains a polar covalent bond?
A. H,

B. PH,
C. F,
D. NH,
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When an atom of H and an atom of F bond together:

a) The H will be partially positive, because it has higher electronegativity than F.
b) The H will be partially negative, because it has higher electronegativity than F.
c) The F will be partially positive, because it has higher electronegativity than H.

d) The F will be partially negative, because it has higher electronegativity than H.

Q- What is the type of the chemical bond in Na,Ca ?
Both elements are metal

*. hot allowed to bond

Lewis Dot Symbols

Valence electrons of an atom are represented by dots.

Remember: In the representation elements (s + p elements) number of Valence
electrons equal to the group number

1A

2
il
u e

K 7 8 9 10
? 9_ 3B 4B 53 sB 7B —8B—

_j_l
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Draw Electron Dot Diagrams for the following species?
OR Draw Lewis Dot symbol for the following species?
*S

LN ]
S in group 6A. It has 6 valence electrons . S 4
LN
* Br
Br in group 7A. It has 7 valence electrons o

Br gains one electron to become a negatively charged bromine ion

° K+
K in group 1A. It has 1 valence electrons

K loses this valence electron to become a positively charged potassium ion

:Br:

The Lewis dot symbol for the chloride ion is

A 4Gl
[B. : C1:- ]
¢ 1=
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Which of the following is the correct Lewis dot symbol for the Calcium ion?

2
Ca

2._
Cae

2+
e(ae

21
e(ae
L ]

Which Lewis structure below correctly represents KCI?

A K[
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Writing Lewis structure

1- Write the Lewis structure : follow the steps

2- Calculate the formal charge: please remember formal charge should be calculated
for each atom

F_____________________1

formal charge total number
| on an atom :%a of valence | total number J f total number
I| Lewis 3 electrons in | = o;‘ nc;nbondmg { 07 b:”d’”g )
Lstructure the free atonr | #/6€trONS elgctrons

3- Exceptions to the Octet Rule:

2. Odd-electrons: NO, NO, (or when the valance electrons is odd number)

3. Expanded octet: elements of 3", 4th, & so on, may form expanded octet

Draw Lewis Structures for the following molecules. PC|3

v, J

Group 5 Group 7
1- Valence electron (A) = 5 + (3 x 7) = 26 valence e- Svalence 5 valence
electrons  electrons

2- draw the skeleton ClI—P—CI
|
Cl

3- Count remaining electrons = 26 — 6 = 20 e-

4- Use remaining electrons to complete an octets for atoms except H  +C|—P—CI:
o0 I (X )

oClo
5- Check:

o

A (valence e-)=26e
B (Octete-)=8 +(3x8) =32 ¢
C (bonding e-)= B-A= 32 -26 = 6 e — number of bonds 6/2= 3 bonds

D (nonbonding e-)= A— C= 26 — 6= 20 e — number of lone pair D/2= 20/2= 10 lone pairs
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Draw Lewis Structures for the following molecules.
NH,CI

1- Valence electron (A) =5 + (2 x 1) + 7 = 14 valence e-

2- draw the skeleton H-N-H
|
Cl
3- Count remaining electrons =14-6=8 e- .e
H-N-H
4- Use remaining electrons to complete an octets for atoms except H :Cl:
5- Check:

A (valencee-)=14e

B (Octete-)=8+8+(2x2)=20e

C (bonding e-)= B-A= 20 -14 = 6 e — number of bonds 6/2= 3 bonds

D (nonbonding e-)= A— C= 14 — 6= 8 e — number of lone pair D/2= 8/2= 4 lone pairs

The number of bonds and lone electron pairs in the CNS- molecule is

A (valencee-)=4+5+6=15+1=16¢

B (Octete-)=3x8=24¢e

C (bonding e-)=B— A =24-16 =8 e — number of bonds 8/2= 4 bonds

D (nonbonding e-)= A— C= 16 — 8 = 8 e - number of lone pair D/2= 8/2= 4 lone pairs

Number of bonds = 4 bonds

Number of lone electron pairs = 4 lone pairs
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The formal charge on the sulfur atom in the resonance structure of sulfur dioxide which has one single

bond and one double bond is S0,

A -2 1- Valence electron (A) = (3 x 6) = 18 valence e-
B. -1 ::C‘? - é :é.

C. 0

D. +1

Formal charge =
6—2—(¥%x6) =+1

What is the formal charge on sulfur in the most favourable Lewis structure for the SCN~-

(thiocyanate) ion based on minimizing formal charge

A. -2 Valence electron (A) =6 +4 + 5= 15+ 1 = 16 valence e-
B. -l :S—C—N:
C. 0
-1 0 +1 -2 0 -1
D+l :S—C=N: :S=C-N: :8=C=N:
0 0 0
(a) (b) ()

By calculating the formal charges (c) is the most favourable structure
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The correct Lewis structure for BF; would have exactly:

A. 1 double bond

Valence electron (A) = 3 + (3 x 7) = 24 valence e-

B. 2 double bonds
C. nodouble bonds :‘F‘\ F
- oo B/..
D. 1triple bond !
F:
Exception!!!!

Incomplete octet

How many covalent bonds will be drawn to bromine in BrO;— for the dot structure that expands the octet to

minimize formal charge:

A 3
B. 4
C. 5
D. 6

Valence electron (A) =7 + (3 x 6) = 25 + 1 = 26 valence e-

-1 +2 1 0 0 0

:O-Br-Q: [Minimize the charge :O:BII':O:
oo - 1 7
‘0 10

-1 1
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The Lewis structure reveals a triple bond in which of the following molecules?

A. Br,
B. O,
C. N,
D. H,

The Lewis structure reveals an unpaired electron (free radical) in which of the following species?
A. NOy

B. N,0
C. NO,
D. NOy

When two atoms of nitrogen bond, how many pairs of electrons will be shared between them?

A1

B. 2
c. 3
D. 4

When two atoms of fluorine bond, how many electrons will be shared between them?

A1

B. 2
c. 3
D. 4
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Group 1A 2A 3A 4A 5A 6A TA SA
Lewis Dot X | oXe | oXe ):( -):(: -:)g: H 3'(.: H )g'.
Bonding 1] 2|3 4] 3 2 1 0

electrons
nonbonding
electrons
i@ L L Y Y lzzir 2 4airs 3 6? 4 8a?rs
nonbonding P p pairs | 4P
electrons)

The number of lone electron pairs in the NH,"ionis .

A.

B.
C.
D.

0
1
2

A (valencee-)=4+5=9-1=8e

B (Octete-)=8x(4X2)=16¢e

C (bonding e-)= B— A = 16 -8 = 8 e — number of bonds 8/2= 4 bonds

D (nonbonding e-)= A— C= 8 — 8 = 0 e — number of lone pair D/2= zero lone pairs
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The number of lone electron pairs in the CIO, ionis .

A3

B. 4

C. 6

D. 12

A (valencee-)=7+(6X4)=31+1=32e

B (Octete-)=8x(4X8)=40e

C (bonding e-)=B— A =40 - 32 = 8 e — number of bonds 8/2= 4 bonds

D (nonbonding e-)= A — C= 32 — 8 = 24 e — number of lone pair D/2= 12 lone pairs

* How many resonance structure that satisfy the octet rule does SO, Have?

2 resonance structure

Because:

35— Or

Then to complete octet for S atom

S=0s

30:§_§g or 3.9.
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Which of the following stable molecules is an exception for the octet rule of
Lewis structure?

* AICI, .
To find the answer:
* NO
* BeF, First: Look firstly if there is Be, Al or B (incomplete octet)
* PCl L.
Ifitis not
* SO,
* SF, Second: Calculate the valance electron for each compound and see if

there is odd number (Odd electron)
if it’s not
Third: See if the central atom in the 3" period and beyond, check by

draw the molecule

AICI; (incomplete octet rule Be-Al-B)

No (odd electrons 5+7=11)

BeF, (incomplete octet rule Be-Al-B)

PCl; (Expanded the Octet rule Period 3 and beyond)
SO, (Expanded the Octet rule Period 3 and beyond)

SF, (Expanded the Octet rule Period 3 and beyond)

i i
- - °® - | ] .“
:0=S=0xr s St L \II’—"ﬁ
se IL s /l o
- R
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A valid Lewis structure of cannot be drawn without violating the octet rule.

A) NH,
B) IF,
C) PF,
D) SbCl,

E) NO,"

Which of the following would be the correct Lewis structure for methyl amine (CH;NH,)?

H
i *.*
-..- I
L Ho H-C=N—H
|
I OHH o
\ /7 H
A —m—=—- B)
H e
! 3-¢— %
H-G— N—H 2o ?‘_
H H H tH:
C) D)




