AP Chemistry Concepts  - ATOMIC THEORY, BONDING AND INTERMOLECULAR FORCES

1.
Quantum Numbers ,electron configurations, Hund’s rule, orbital diagrams

2.
ionic bonds

3.
Covalent bonds, Lewis structures, geometric shapes, bond polarity, molecular  

polarity, resonance, hybridization, London dispersion forces (LDF), inter vs. intramolecular forces

4.
Trends of the periodic table   a) size for atoms and ions b) size of ions  

          c) IE, EA, EN

5.
Effective nuclear charge (Zeff ) increases as more protons added to same                

energy level   Zeff is a comparison tool. 

6.
Effective nuclear charge (Zeff ) decreases as more shielding electrons are   

present.

7.
Intermolecular Forces (IMF) are between molecules and help explain 

differences in FP, BP, solids, liquids, gases, and solubilities.

a. ion – ion

b. dipole – dipole with H bonding

c. dipole – dipole

d. London dispersion forces ( LDF ) 

8.
When students talk about EN differences they are talking about bonds

(with in a molecule) , we need them to talk about IMF (between molecules )

9.
Students often talk about atoms “wanting to gain/lose electrons”, being happy,

Full, rather than having a stable octet, complete energy level. 

10.
Vocabulary


IE (ionization energy)


EN (electronegativity
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Answer the following questions about the element selenium, Se (atomic number 34).

a.
Samples of natural selenium contain six stable isotopes.  In terms of atomic structure, explain what these isotopes have in common, and how they differ.

b.
Write the complete electron configuration (e.g., 1s2 2s2 … etc.) for a selenium atom in the ground state.  Indicate the number of unpaired electrons in the ground-state atom, and explain your reasoning.

c.
In terms of atomic structure, explain why the first ionization energy of selenium is


i.
less than that of bromine (atomic number 35), and


ii.
greater than that of tellurium (atomic number 52).

d.
Selenium reacts with fluorine to form SeF4.  Draw the complete Lewis electron-dot structure for SeF4 and sketch the molecular structure.  Indicate whether the molecule is polar or nonpolar, and justify your answer.
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Using the information in the table, answer the following questions about organic compounds.


Compound Name

Compound Formula

ΔHvapo (kJ mol-1)


Propane


CH3CH2CH3


19.0


Propanone


CH3COCH3


32.0


1-propanol


CH3CH2CH2OH

47.3

a.
For propanone,

i.
draw the complete structural formula (showing all atoms and bonds)



ii.
predict the approximate carbon-to-carbon-to-carbon bond angle.

b.
For each pair of compounds below, explain why they do not have the same value for their standard heat of vaporization, ΔHvapo.  (You must include specific information about both compounds in each pair.)



i.
propane and propanone



ii.
propanone and 1-propanol

c.
Draw the complete structural formula for an isomer of the molecule you drew in part a. i.

d.
Given the structural formula for propyne below,
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GeCl4

SeCl4

ICl4-

ICl4+
The species represented above all have the same number of chlorine atoms attached to the central atom.

a.
Draw the Lewis structure (electron-dot diagram) of each of the four species.  Show all valence electrons in your structures.

b.
On the basis of the Lewis structures drawn in part (a), answer the following questions about the particular species indicated.


(i)  What is the Cl-Ge-Cl bond angle in GeCl4?


(ii)  Is SeCl4 polar?  Explain.


(iii)  What is the hybridization of the I atom in ICl4-?


(iv)  What is the geometric shape formed by the atoms in ICl4+?

