AP Chemistry Bonding and Intermolecular Forces Exam Review
Bonding:


1. What is the octet rule and what do elements do to achieve it? The octet rule states that each atom wants eight electrons in its valence shell, giving it the same electronic configuration as a noble gas, and elements gain or lose electrons to achieve this. 



2. What elements always following the octet rule? C, N, O, F, Ne Which ones can have less than an octet? B, Be, He, H,  Which ones can accommodate more than an octet? All atoms in the third energy or above


3. What is electronegativity, how does it influence the type of bond that will form between two 
     atoms and bond polarity? Electronegativity is an elements relative pull on electrons, when two atoms have high electronegativities they will share electrons and form a covalent bond, when one atom has a high electronegativity and the other has a low one, the stronger one takes an electrons from the weaker one and the two particles become charged, an ionic bond forms when the opposite charges attract.  


4. What type of bond will form if the difference in electronegativity is greater than 1.7? Ionic


5. What type of bond will form when difference is between 1.7 and 0.3? Polar Covalent 0.3 and 0? Non polar Covalent


6. Which bond is more polar, C – H or C – Cl? C-Cl


7. How can a molecule be nonpolar but have polar bonds? If the polar bonds are arranged symmetrically around the central atom then the molecule will be nonpolar


8. What are the different types of bonds? How does each form? What is the structure for each? 
    How does the structure influences properties? What are properties of each type of bond that 
    could be used to identify the type of bond? See your comparison of bond types table


9. What particle drawing would represent these properties? 



10. What kind of bonds are found in each of these substances, CH4, non polar covalent NH4Cl,covalent and ionic NaOH, covalent and ionic CH3CH2CH3, nonpolar covalent MgCl2 ionic ?
Lewis Structures: 



11. How many valence shell electrons are there in CH3OH? 14


12. Draw the Lewis structures for NH3, AsF3, SF6
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eg: tetrahedral

mg: trigonal pyramial

eg: tetrahedral



eg: octahedral

hybridization: sp3

mg: trigonal pyramidal


mg: octahedral

bond angle: <109.5
 
hybridization: sp3



hybridization: sp3d2



bond angle:<109.5 



bond angle: 90


13. What is the electron geometry, molecular geometry, hybridization and bond angle?



14. Are the molecules polar or nonpolar? First two are polar, last one in non polar
VSEPR Theory: 

15. What is the basis of this theory? Electron domains/pairs will attempt to minimize repulsions by spreading as far apart as they can
16. If you have 5 electron domains, what is the electron geometry? trigonal bipyramidal
17. If you have 4 electron domains, two that are non-bonding and two that are bonding, what is the molecular geometry? Bent Hybridization? sp3 Bond angle? <109.5 Polarity? Polar
18. Draw a polar molecular and a nonpolar molecule.

Sigma (σ) and pi (π) bonds: 

19. How many (σ) and (π) bonds in H2CO? 3 sigma and 1 pi
Intermolecular forces:

20. What substances have only London dispersion forces? Non polar molecules
21. How does molecular mass, dipole moments (polarity), and coulombic attractions influence boiling points? Which would have a higher boiling point, CH3CH2CH2CH3  or  CH3CH2CH2OH? CH3CH2CH2OH Why?

22. What are the different types of intermolecular forces? London dispersion, dipole-dipole, induced dipole-dipole, hydrogen, ion-dipole, Which is the strongest? Ionic Between what types of particles do each form? 

      Solutions: 

23. What substances dissolve in polar solvents? ionic compounds, and other polar solutes What about nonpolar substances? nonpolar substances 
24. What does a picture of a solution of CaCl2 look like at the particle level? [image: image1.png]


Except with twice as many green circles than purple
25.When CaCl2 dissolves in water, how does [Ca+2] compare to [Cl-]? you will have twice the [Cl-] than [Ca+2] since there are 2 Cl in every CaCl2
26. What is the concentration of the particles in the resulting solution, when 1L of 2.0M Pb(NO3)2 reacts with 1L of 2.0 M CaCl2? What would a particle drawing of this reaction look like? Did in class :) 
27. What is the purpose of Chromatography? To separate molecules from a mixture based on properties such as size polarity charge and shape What are the different parts? Mobile phase and stationary phase If your solvent (mobile phase) is water, what types of molecules will move the furthest?  Polar molecules with hydrogen bonds Why?  Intermolecular forces will be stronger between water and the molecules with hydrogen bonding as that is the strongest IMF 

28. What is a spectrophotometer? The spectrophotometer is an instrument which measures the amount of light of a specified wavelength which passes through a medium. What does it measure?  stated above :) What are some things that could go wrong to cause data to not fit in a linear line? Not clean cuvette, uncalibrated spectrophotometer, improper mixing of dilutions, not optimal wavelength set
Types of Solids



29. What are the different types of solids? Metallic, Ionic, Covalent-network, Molecular


30. What is the difference between a crystalline solid and an amorphous solid? Crystalline solids are organized, amorphous and random


31. What is lattice energy and how is it determined? Lattice energy is the energy needed to overcome the coulombic attraction between particles in an ionic solid so it increases with charge and decreases with distance the particles are from each other (size)


32. Does Mg or Na with Cl have a greater lattice energy? Mg Why? Greater charge so stronger coulombic attraction to over come requiring more energy


33. How do different element's properties change when another element is added, such as in an alloy? Lots of ways but they all due as it is no longer pure, think of your metallic solid presentations


34.What would the particle view of this change look like?
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a is a view of substitutional alloy, b is a pure metal, and d are interstitial alloys... each which will give the alloy different properties due to the difference in particles found there. 

