General Chemistry Review Problems

These are topics you are expected to know coming in to AP Chem.  I will not be reviewing most of these topics in AP Chem; you are just expected to know them.

1. Dimensional Analysis

a. 12.3 psi = _______ mm Hg

b. 230.5 nm = _______ in

c. 70 mi/hr = ________ in/sec

d. 2.5 moles = ________ liters (at STP)

e. 2.3x1024 particles = ________ liters (at STP)

2. Significant Figures/Measuring

a. How many significant figures does this measurement have: 23.0 mL

b. How many significant figures does this measurement have: 10.46 g

c. How many significant figures does this measurement have: 250 mL

d. Perform the following density calculation based on these measurements (be sure to

      report your answer with the correct number of significant figures):  25.31 g; 27.3 mL

e. The initial temperature of water is recorded to be 23.1(C.  The final temperature is 

      recorded to be 17.1(C.  Calculate (T (be sure to report your answer with the correct 

      number of significant figures).

f.    What would you say the following volume measurement is?                       
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3. Isotopes

a. What is the mass number of the most abundant isotope of Pb?

b. How many neutrons does the most abundant isotope of Pb have?

c. What is the average atomic mass of Pb?

d. Give a possible mass number for another isotope of Pb.

4. Isotope and Ion Symbols

For each of the following atoms or ions, indicate the number of protons, electrons, neutrons, atomic number, and mass number:

a.  
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 (assume most abundant isotope)          d. oxygen-18

5. Percent Composition

What is the Percent Composition of:

a.  NaCl             b. CH4
6. Electron Configurations

Write the short form and long form electron configurations for:

a. N         b. Pt          c. U

7. Bonding Types

For each of the following substances, indicate if the bond type is Metallic(M), Ionic(I), or Covalent(C):

a.  K2O        b. O2      c. Cu        d. CO2        e. CH4          f. SiO2 (sand)       g. water    h. HCl

8. Writing Formulas/Naming

Write the formulas for the following substances:

a. The 7 diatomic molecules
b. Hydrochloric Acid

c. Nitric Acid

d. Sulfuric Acid

e. Acetic Acid

f. Sodium Hydroxide

g. lithium oxide

h. aluminum nitride

i. methane

j. ammonia

k. dihydrogen monoxide

l. nitrogen monoxide

m. diphosphorous pentoxide

n. copper(II) chloride

o. cesium phosphide

Name the following substances:

a.  CaO       b. Sr(OH)2      c. K2CO3      d. FeCl3    e. PH3   f. N2O5  g. CO   h. The 7 diatomic molecules
9. Balancing Equations

Balance the following equations:

a. Na + Cl2 ( NaCl            b. AgCl + Cs2O ( Ag2O + CsCl         c. CaCO3 ( CaO + CO2
d. H2 + N2 ( NH3              e. C8H18 + O2 ( CO2 + H2O                f.  Li + O2 ( Li2O

g. Li2O + H2O ( LiOH     h. CaC2 + H2O ( C2H2 + Ca(OH)2      i. Fe(OH)3 ( Fe2O3 + H2O

j. Pb(NO3)2 ( PbO + NO2 + O2    k. BaO + H2O ( Ba(OH)2       l. V2O5 + HCl ( VOCl3 + H2O

m. MgNH4PO4 ( Mg2P2O7 + NH4 + H2O        n. I4O9 ( I2O6 + I2 + O2          o. Xe + F2 ( XeF6
 p. Fe2(C2O4)3 ( FeC2O4 + CO2   q. HClO4 + P4O10 ( H3PO4 + Cl2O7   r. As + NaOH ( Na3AsO3 + H2
s. nitrogen and hydrogen combine in a synthesis reaction to yield ammonia.

t. sodium chloride reacts with fluorine to produce sodium fluoride and chlorine in a single replacement reaction.

u. hydrogen and oxygen combine to form water.

v. silver nitrate and magnesium chloride react to produce silver chloride and magnesium nitrate.

w. aluminum bromide reacts with potassium sulfate to yield potassium bromide and aluminum sulfate.

x. methane combusts with oxygen to form carbon dioxide and water.

y. acetic acid reacts with copper to produce copper(II) acetate and hydrogen gas.
z. aluminum reacts with iron(III) oxide to produce aluminum oxide and elemental iron.

10. Predicting Products

a.  Identify the reaction types of each of the following reactions in #9a-f (single replacement, double replacement, synthesis/direct combination, decomposition, combustion)

For the following problems, predict the product(s) and balance:

b. C2H6 + O2  (            c.  FeCl2 + H2SO4 (         c. HCl + NaOH (     d.  N2O5 ( 

e.  Mg + O2 (                g. H2 + O2 (                    h. Cl2 + Na2O (
11. Periodic Trends

a.  Which has the largest atomic radius: N or O?

b. Which has the largest atomic radius: F or Cl?

c. Which has the largest atomic radius:  Na or Br?

d. Which has the largest electronegativity: N or O?

e. Which has the largest electronegativity: F or Cl?

f. Which has the largest electronegativity: He or Cs?

12. Polar/Nonpolar Bonds

Label the following bonds as polar covalent(P), nonpolar covalent(NP), or ionic AND indicate if the electrons are being shared equally, shared unequally, or transferred. 

a.  C-O    b. C-H        c. O-O        d. Na-F        

13. Structural Formulas (HONC 1234)/Lewis Dot Structures

Draw structural formulas for the following molecular formulas:

a.  NH3          b. CH4O         c. SiO2          d. N2     e. Cl2O         f.  C2H4  

Draw all possible isomers (all possible structural formulas) for the following molecular formulas:     

g.  C3H6O             h. C2NH7
Draw Lewis Dot Structures for:

i.  Si             j. H2O             k. CF2Cl2             l. CO2             m. BCl3       n. PH3
14. Molarity

a.  What is the molarity of an 8.0 liter solution with 2.0 moles of glucose dissolved in it?

b. How many grams of NaCl are needed to prepare a 500 mL solution that is 0.1 M?

c. To prepare a 0.25 M solution of NaOH, what volume of solution do you need if 25 g is dissolved?

d. If 52.4 g of sucrose (C12H22O11) is dissolved in 250 mL of water, what is the molarity of this solution?

e. You have a stock solution of 2.0 M HCl.  How would you make 0.5 L of a 0.5 M solution? (Hint: use the Dilution Equation)

15. Acid/Base Problems

Label the following substances as acidic, basic, or neutral:

a.  KOH    b. HCl         c. H3PO4       d. KCl          e. NH3                f. CO2       g.  C2H6NH

h.  C3H6O (acetone)     i. C4H8O2 (butyric acid)          j. CH3OH       k. AlCl3
For each of the following problems, identify the pH, pOH, AND tell if the solution is acidic, basic, or neutral:

l. [OH-] = 7.6x10-10 M     m. [H+] = 1.3x10-7 M    n. [OH-] = 10-3 M        o. [H+] = 10-12 M

For a-o above, indicate the result of a litmus paper test.

16. Stoichiometry

Using the reaction given below, answer the following questions:

                   CO2(g) + 2LiOH(s) (  Li2CO3(s) + H2O(l)

a. If 1.20x1024 molecules of CO2 is exhaled, the average amount exhaled by a person each day,

    how much (in grams) Li2CO3 is produced?

b. If 4 moles of LiOH reacts, how many moles of water will be produced?

c. How many liters of carbon dioxide are required to completely react with 45 grams of lithium 

    hydroxide at STP?

d. How many grams of lithium hydroxide is required to produce 25 g of lithium carbonate?

e. How many moles of water are produced when 115 L of CO2 reacts?

f. What mass of water is produced if 4.5x1023 particles of lithium carbonate are produced?

             Use this reaction for the following questions:  H2SO4(aq) + 2NaOH(aq) ( Na2SO4(aq) + 2H2O(l)

             g. How much of a 0.5 M solution of NaOH do you need to produce 0.25 g of sodium sulfate?

             h.  If 15 g of NaOH reacted when 125 mL of H2SO4 solution was added, what was the molarity of 

                 H2SO4?

             i. If 0.5 g of H2SO4 reacts, how many grams of NaOH are consumed in the process?

17. Gas Laws

a. A rigid container at 1 atm and 25(C was heated to 75(C.  What is the new pressure in the container?

b. A balloon at 755 mm Hg has a volume of 12 L.  If the volume increases to 20 L, what will the 

    pressure be now?

c. A 5 L balloon at 28(C is heated to 40(C.  What will the new volume of the balloon be?

d. A weather balloon initially at 21(C and 1 atm is 25,000 L.  What is the volume of the balloon when it reaches an altitude where the temperature is 16(C and the pressure is 0.62 atm?

18. LeChatlier’s Principle

The following equilibrium reaction is placed on a hot plate:  H2O(l) + heat ( H2O(g)

a.    In which direction does the reaction shift?

b. The concentration of the reactant (increases, decreases, or remains the same)?

c. The pressure inside the container (increases, decreases, or remains the same)?

19. Heat Capacity

a.  How many calories are transferred to 75.0 g water when the initial temperature of water was 26.2(C 

      and the final temperature was 37.0(C? (Heat capacity of water is 1cal/g(C).  

b.  Due to heat loss to the surroundings, the amount you calculated is lower than it should have been.

     Suppose under perfect conditions the heat transferred should have been 943 cal.  Calculate the 

     Percent Error of the experiment in (a).

c.  How many joules of energy are required to melt a 17 gram ice cube? (The latent heat of fusion of 

     water is 80 cal/g)

d. Draw a heating curve for a substance that has a melting point of -55(C and a boiling point of -15(C.  Label each region with the appropriate phase(s) that exist.  Label where melting and boiling take place.

20. Nuclear Chemistry

a.  If an atom has too many protons to neutrons in its nucleus, will it undergo alpha decay or beta decay? 

    How about if it has too many neutrons to protons?

b. If an atom lies below the band of stability, it will undergo (alpha, beta) decay.
Complete the nuclear equations AND indicate if each represents alpha or beta decay:

c.  
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e.   If platinum-196 undergoes beta decay, what will it become?
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