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Chemical Bonding

A. Electronegativity

: The ability of an atom to attract a shared pair of electrons in a covalent bond is
called electronegativity. Answer the following questions about this concept, referring to the figure below,
which shows the electronegativities of elements 1-88.
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5 Rb| Sr| Y |Zr [Nb|Mo|Tc |-Ru{Rh [Pd [Ag|Cd| In | Sn | Sb | Te 1 | Xe
08 | 10 | 12 | 14 | 16 | 18 | 19 [ 22 | 22 | 22 | 45 [ 47 | 47 | 48| 19 [ 214 | 25 | -
, s | 5 (8771 72 | B | 74 | 75 | 76 | 7 | 8 | 79 | 8 | &1 | 8 | 8 |84 | 85 | 8
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1. Using the grid below, graph electronegativity versus atomic number for the elements in Group 17.
How does electronegativity vary with the atomic number down a group? T
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2. Usi.ng the grid below, graph electronegativity versus atomic number for the elements in Period 2.
How does electronegativity vary with the atomic number across a period?
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Why is no electronegativity shown for elerent 10?
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q ~ B.Polarity of Bonds
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; Differences in electronegativity can be used to determine how polar a bond is
B between two atoms. If the difference in the electronegativities of the atoms is 0.2 or less, the bond is
*O 7\ O 325_3. considered to be nonpolar covalent, and the electron sharing is more or less equal. If the difference
: non Pol[,‘{r C O\r@«lﬁﬂﬁs more than 0.2 but less than 1.7, the bond is polar covalent, which means that the sharing is unequal.
: If the difference is greater than 1.7, the bond is considered to be ionic, and the bonding electrons are
P o ettt i B
e | bl essentially transferred to one of the atoms.
*ﬁil@_' ¢ than .7 Using the table of electronegativities from Part A, calculate the electronegativity difference for the
‘-il)u\'% lesethan L. ?— atoms that are bonded in the following diatomic molecules. Then tell whether the bond is nonpolar
i ! O"&r o Uﬁ\k n-t .covalent, polar covalent, or ionic. Also, tell which atom has the greater share of the bonding electrons.
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iy CoRMULA  owemames VP 0F BoND 21‘331%1?:’1%““
‘ NO 35-30=0.58 p@/ar covalent _ 0
Mg0 35-1.2=23.3 (onic 9,
| Br, 28-2.8 =0 nonpolar- =
- LiH A0 ~1.0=1{.] f)r)[(l’f_ H
LiBr 2.6-1.0 = (.9 'ronic r
CuF 40-19-=2.1. [0NIC F
€0 3.5- 25210 nolo” 0
HA 3.7~ Al =0,

I llonpofar T
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C. Electron Dot Structures
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- Bonding can be represented by means of diagrams in which valence electrons
are shown as dots around the chemical symbols of the atoms. Draw electron dot structures for each
of the following.
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D. Molecular Shape and Polarity [ O Jes [+ ]

The shape of a molecule depends upon the bonds within it and upon nonbond-

ing electron pairs. The shape, once determined, together with the electronegativities of the atoms in- -

volved, allows determination of the overall polarity of the molecule. Draw each of the following, using
lines to represent bonds, and indicate next to each molecule whether it is linear, trigonal planar, trigonal
pyramidal, or tetrahedral. Then, referring to'the electronegativities of the atoms involved, determine
whether each bond is polar: If it is polar, add to the lines representing the bond an arrowhead pointing
toward the more electronegative atom. Finally, decide whether the molecule as a whole is polar. If so,
draw a large arrow near it, indicating the direction of polarity. The first substance has been done as
an example.

REPRESENTATION SHAPE

FORMULA : POLARITY OF BONDS POLARITY OF MOLECULE
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E. Intermolecular Forces
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The forces between molecules include dipole-dipole forces (flor polar molecules), '
London forces (for nonpolar molecules), and hydrogen bonding (for molecules in which hydrogen is
attached to fluorine, oxygen, or nitrogen). Indicate, for each of the following substances, the inter-

molecular forces involved.

1L H, [_ondon
2. Ne London
3, CH,CI, dipole-d ipole
T T
4 NH, hdrogen
x | . J
5. HCl dlpole-d.Po[c
6. H,0 _bwplr‘o?m
7.NF, ' dl‘f()d’@ - dfﬂnok

F. Bonding Crossword

Ex

The following clues relate to topics covered in Chapter 12.

Use the clues to fill in the crossword grid. o
ACROSS :

3. A subatomic particle ' 23. Another word for “angular”

8. Same as 6 DOWN 24. Is used to represent an electron in a diagram
10. Number of electron dots around a 26. Shape of HC] molecule :

" magnesium atom 28. Region in which an electron is likely to be
12. London and dipole-dipole forces .- found

14. Bonding in which electrons are transferred  29. Describes any force between molecules
17. Ability of an atom to attract shared electrons 31. Smallest particle of an element
22. Number of electron dots around a hydrogen

atom '
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DOWN

1. Number of electron dots around a chlorine 13.
atom 7
2. Formula for ¢arbon monoxide 15.
4. Covalent bond in which one atom supplies 16.
both electrons 19.
5. Formula for table salt 20.
6. Bond with a positive and a negative end 21,
7. Bond in which electrons are shared 25.
9. Symbol for lanthanum
10. Atomic number of neon _ 27.
11. Symbol for oxygen 30.
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Properties of atoms in the same group
A o

Regular lattice arrangement

Symbol for silver

Symbol for cerium

Element in Group 2

Same as 14 ACROSS

Symbols for two atoms that, when attached
to hydrogen, result in hydrogen bonding
Formula for rubidium chloride

Symbol for 20 DOWN
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