¥es

1. The following electrostatic potential diagrams represent H,, HCL, or NaCl. Label each and explain
your choices.
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2. Describe the type of bonding that exists in the F»(g) molecule. How does this type of bonding
differ from that found in the HF(g} molecule? How is it similar?
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3. When comparing the size of different ions, the general radii trend is usually not very useful. What
do you concentrate on when comparing sizes of ions to each other or when comparing the size of
anion to its neutral atom?
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4. Predict which bond in each of the following groups will be post polar.
a. C-F, Si-F, Ge-F
Ty
b. _P;(::I or S-Cl
c. S-F, S-Cl, 5-Br
d. Ti-Cl, Si-Cl, Ge-C!
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5. Predict the type of bond one would expect to form between the following pairs of elements.

a. Rbandcl bh. SandS$S c. CandF
Tonié Covelenlr Polan Covalen'r
d. Baand§ e. NandP f. BandH
o Zo-7.4 2.9 20 =2 e |
" .
I‘? ' Yolar Covclent
Covated

6. Hydrogen has an electronegativity value between boron and carbon and identical to
phosphorous. With this is mind, rank the following bonds in order of decreasing polarity: P-H, O-
H, N-H, F-H, C-H

F-N>oH > N-U> C-n>» P-H

lonic Bonds
= Any compound that conducts an electric current when melted will be classified as ionic.
=  Composed of elements with very large differences in electronegativity
= Usually made up of a metal and a non metal OR metal and polytomic ion
= lattice energy —energy that is released when two ions of an ionic compound come together to form a
crystal
= Higher the charges the greater the attractive energy
= Greater the distance, the smaller the attractive energy
= The change in energy that takes place when separated gaseous ions are packed together to form
an ionic solid.

Lattice energy = k(%]

k = proportionality constant
Q; and Q, = charges on the ions
r = shortest distance between the centers of the cations and anion

7. Which compound in each of the following pairs of ionic substances has the most exothermic lattice
energy? Justify your answer.
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Dipole Moment

8.

Property of a molecule whose charge distribution can be represented by a center of positive charge and a
center of negative charge.
Use an arrow to represent a dipole moment.
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The lattice energies of FeCls, FeCl,, and Fe;03 are (in no particular order) -2631, -5359, -14,774
kl/mol. Match the appropriate formula to each lattice energy. Explain.
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Point to the negative charge center with the tail of the arrow indicating the positive center of
charge.
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9. Which of the following incorrectly shows the bond polarity? Show the correct bond polarity for
those that are incorrect.
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Bond Energies
= To break bonds, energy must be added to the system {endothermic, energy term carries a positive sign).
= To form bonds, energy is released (exothermic, energy term carries a negative sign).

AH = 7 AH (bonds broken) —  AH {bonds formed)

AH in this case represents the BOND ENTHALPY per mole of bonds (always has a positive sign).

Average Bond Energies [k]/mol) .
Bond Energy Bond Energy Bond Enersy Bord Energy

Single Bands
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10. Use the bond energies to estimate AH for each of the following reactions in the gas phase:
d. H2 + Clg — 2HC1
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b. N+ 3H, — 2NH, W
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11. Use bond energies (In chart above) to predict AH for the following reaction:
ILS(g) + 3Fa(g) — SFa(g) + 2HY(g) |
H-S-W + 3 F-F —3f.g-F + 2H-F  AW=ZHg -ZHF
P '
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12, The major industrial source of hydrogen gas is by the following reaction. Use bond energies to
'Rredict the AH for this reaction: CHy(g) + 1,0(g) — CO(g) + 3 Hx(g)
{
H=C"H
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13. Consider the following reaction: A, + B, — 2AB

AH = -285k]

The bond energy for A, is one-half the amount of the AB bond energy. The bond energy of B; =

432 kJ/mol. What is the bond energy of A;?
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LeWis Structures

Ay = 2 \4:]

Shows how valence electrons are arranged among atoms in a molecule.

Reflects central idea that stability of a compound relates to noble gas electron configuration.
Used primarily in drawing COVALENT compounds

Exceptions to Octet Rule
*

Boron tends to form compounds in which the boron atom has fewer than eight electrons around it (it
does not have a complete octet).
BH; = 6e

i
H-~B—H

When it is necessary to exceed the octet rule for one of several third-row (or higher} elements, place the
extra electrons on the central atom.
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14, Draw a Lewis structure for each of the following molecules:
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C, N, 0, and F should always be assumed to obey the octet rule.

B and Be often have fewer than 8 electrons around them in'their compounds.

Second-row elements never exceed the octet rule. ‘

Third-row and heavier elements often satisfy the octet rule but can exceed the octet rule by using their empty
valence d orbitals. :

When writing the Lewis structure for a molecule, satisfy the octet rule for the atoms first. If electrons remain
after the octet rule has been satisfied, then place them on the elements having available d orbitals (elements
in Period 3 or beyand).

Resonance

More than one valid Lewis structure can be written for a particular molecule.
Actual structure is an average of the resonance structures.
Electrons are really delocalized — they can move around the entire molecule.
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zer Complete the chart below:

Molecular Molecular Structure Electronic Molecular Structure Bond Polarity
Formula Structure (geometry) Angles
(electronic)
5e03 ' Trigonal planar Trigonal planar 120 nonpolar
I
Se
07 \}o
XeF, & e Octahedral Square planar 90 nonpolar
Se0, . Trigonal planar Bent <120 polar
=i
7 NG
PCl4 N Tetrahedral Trigonal pyramidal <109.5 polar
. /P\-.
:Cc” | ek
oGl
TeFy =F Trigonal See-saw <90, <120 polar
o l bipyramidal
LIS
e
S 2Tes
" ."’* '
Xellly Trigonal Linear 180 nonpolar
ne sk, wa bipyramidal
(Cl—e —CI3
PCls el Trigonal Trigonal bipyramidal | 90, 120 nonpolar
" bipyramidal
AN et
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SCL, o, Tetrahedral Bent <<109.5 polar
’e S .o
;o e
1Cl; i St Trigonal T shaped <<90 polar
(1 1_(31 bipyramidal
CI*
1Cl; Y Octahedral Square pyramidal <Q0 polar
‘i;;i“ll"”(":'l-:
X6 M )
SiF, e Tetrahedral Tetrahedral 109.5 nonpelar
L
v Sl
:F/' \!:.:
!E:
SeClg P QOctahedral Octahedral 90 nonpolar
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22. Consider the following Lewis structure where E is an unknown element. What are some possible
identities for element E? Predict the molecular structure and bond angles for this ion.
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23. The molecules BF3, CF4, CO,, PFs, and SFg are all nonpolar, even though they all contain polar
bonds. Explain why?
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