Advanced Placement Chemistry Midterm Review

January 2010

30 multiple choice questions, two free response.

1. Given atoms or ions, be able to choose the correct formula for a compound.

examples: 
a. magnesium and carbonate
b. iron(II) and permanganate

2. Be able to name ionic and covalent compounds

examples:
a. Na2S

b. PCl5
3. What did these people do?

Thomson, Bohr, Rutherford, Planck, Millikan, Avogadro, Heisenberg, Einstein, DeBroglie

4. Recall solubility rules.

5. What is the oxidation number of Bi in NaBiO3?

6. Identify oxidizing and reducing agents in the following example.  Which is oxidized, which is reduced?

Zn    +    2HCl    (    ZnCl2    +    H2
7. Be able to balance redox reactions and half reactions, for example, balance the following  in acid:

Br- (aq)    +    MnO4- (aq)   (    Br2 (l)  +  Mn2+ (aq)

8. Be able to do basic stoichiometry problems like

What number of moles of H2O is needed to produce 10.0 grams of NaOH from Na?

9. Review % composition.  Example, what is the empirical formula of a compound containing C, H, and Cl if the %C is 32.5% and the % H is 3.64%?

10. Review Hess's Law. 

11. Know how to prepare a solution of given molarity.  

Example:  what is the mass of KCl in 100.0 mL of a 3.00 M KCl solution?

12. Review basic lab techniques, using burets, pipets, balances.

13. Know the relationship between density and molar mass.

example:  A sample of 3.30 grams of an ideal gas at 150.0 °C and 1.25 atmospheres pressure has a volume of 2.00 liters. What is the molar mass of the gas?

14. Review properties of ideal gases.  Under what conditions do gases behave most ideally? What is STP?  What is the Kinetic Molecular Theory?

15. Dalton’s Law.  

16. Definitions of intensive property, extensive property, state property.

17. Under what conditions is (Hf° defined?

18. What are the electron configurations of these atoms or ions? Ca, Cr, Ba2+ , Ge4+ 

19. Properties of ionic compounds.

20. Be able to use these: 
c = ((

E = mc2
(E = h(   
( = h/mu

Example: Consider a photon of frequency 1.2 x 1015 Hz.  How fast is it moving?  What is its wavelength?  What is the energy of this photon?  

21. Atomic structure, meaning of four quantum numbers.

a. The following set of quantum numbers represent outermost electrons.  How many electrons are represented and which atoms could have these electrons?  n = 3, l = 2

b. What four quantum numbers could represent a d electron in zinc?

22  Lewis structures, try these, for example:  SO3, NH3, CO2, CO32-, BF3
Which of the above species contain pi bonds?

23. Be able to determine which molecule has a zero dipole moment.  Try examples above.

24. What is the hybridization of the central atom knowing molecular geometry?

25. Calculate mole fraction.

26. Effect of colligative properties on b.p., f.p., effect of molecular structure on f.p., b.p.

27. Be able to write a balanced net ionic equation for a precipitation reaction including the physical states of the reactants and products.

28. Solution stoichiometry (review free response on chapter 4 test).

29. Be able to explain phenomena based on structure and colligative properties, like vapor pressure lowering, boiling point elevation, etc.




30. The molar mass of a compound is 98.96 g/mol.  Determine the empirical and molecular formulas if the compound contains C, H and Cl, and combustion analysis tells you that the compound is 24.27% C and 4.07% H.

31. Understand Graham’s Law of effusion, get it from this equation:

Ex:  It took 4.5 minutes for 1.0 L of helium to effuse through a porous barrier.  How long will it take for 1.0 L Cl2 gas to effuse under identical conditions?

32. Be able to name hydrocarbons, define isomers.
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