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1) Which molecular compound name is paired incorrectly with its chemical formula?
A. phosphorus pentachloride --  PCl3
B. dinitrogen tetraoxide --   N2O3
C. hydrogen cyanide  --  HCN
D. ammonia  --  NH3

2) Which hydrogen halide has the greatest bond length?
A. HBr
B. HF
C. HCl
D. HI

3. The hybrid orbitals used by each carbon in C2H2 are
A. sp
B. sp2
C. sp3
D. sp3d

4) Which of the following is a molecular compound?
A. CuCl2
B. XeF4
C. NH4NO3
D. CaH2

5) A nitrogen atom comprises the negative end of a polar covalent bond if bonded to a/an ____ atom.
A. C
B. N
C. O
D. F

6) The Lewis dot structure for O2 shows
A. a single covalent bond
B. a triple covalent bond
C. a double covalent bond
D. a single ionic bond

8) How many mole of water molecules are formed when one mole of glycerol, C3H8O3, is completely combusted?
A. 1
B. 4
C. 2
D. 8

9) What is the molar mass of sodium sulfide?
A. 55.1 g/mol
B. 78.1 g/mol
C. 87.2 g/mol
D. 142.1 g/mol


10) What volume of 0.100 M K2SO4 solution contains 0.050 mol of K+ cations?
A. 500.0 mL
B. 250.0 mL
C. 1.50 L
D. 1.00 L
11) Calculate the percent of chlorine by mass in PCl3.
A. 77.5%
B. 22.5%
C. 53.4%
D. 25.0%
12) What is the concentration of Li+ in a 2.5 M solution of Li2SO4?
A. 0.40 M
B. 1.3 M
C. 2.5 M
D. 5.0 M

13) A reaction which produces crude iron from iron ore is shown below:
Fe2O3(s)  +  3 CO(g)  =  2 Fe(s)  +  3 CO2(g)
How many mole of iron could be produced from the reaction of 10 mol Fe2O3 and 25 mol CO?
A. 10             B. 17           C. 25           D. 35





14) When the following equation is balanced, what is the stoichiometric ration of H2O to Be3N2?
H2O(l)  +  Be3N2(s)  =  Be(OH)2(s)  +  NH3(g)
A. 1 mol H2O/1 mol Be3N2  
B. 2 mol H2O/3 mol Be3N2  
C. 3 mol H2O/1 mol Be3N2  
D. 6 mol H2O/1 mol Be3N2  

15)  Which substance is predicted to be soluble in water?
A. FeCO3
B. Mg(OH)2
C. Na2S
D. PbSO4

16) To an aqueous solution of Na2CO3, which of the following solutions, if added, would NOT produce a precipitate:
A. Pb(NO3)2           
B. Ca(ClO4)2         
C. Cu(CH3COO)2     
 D. (NH4)2SO4

17) In the reaction between aqueous sodium hydroxide and aqueous phosphoric acid, the spectator ions would be
A. only sodium cations
B. hydroxide anions and sodium cations
C. sodium cations and phosphate anions
D. There are no spectator ions.
18) Which of the following is a strong acid?
A. HNO2(aq)
B. H2SO3(aq)
C. HF(aq)
D. HClO4(aq)

19) Which of the following is NOT a strong elelctrolyte?
A. a strong acid
B. a strong base
C. a soluble ionic compound
D. a weak acid

20) What is the conjugate acid of SO32-?
A. H3O+
B. H2SO3
C. HSO3-
D. SO2

21) For the anion OCP- (the atoms are in that order) there are three valid Lewis structures which satisfy the octet rule.
(a) Draw these three structures, placing the formal charge above each atom.
(b) Circle the Lewis structure which best represents this anion.

22) For SO32- and BrF5, provide the following information: the Lewis geometry (showing all electron pairs), the electron pair geometry, and the molecule geometry.

23) A bottle of 12.0 M (aq) has only 38.5 mL left in it.  What would be the HCl concentration if the solution is diluted to 500.0 mL?

24) The odor of butanethiol (C4H10S) can be removed by reaction with household bleach (NaOCl) through the following balanced equation:
2 C4H10S(l)  +  NaOCl(aq)  =  C8H18S2(l)  +  NaCl(aq)  +  H2O(l)
What mass (in g) of C4H10S can be deodorized by reaction with 15.0 mL of 0.0850 M NaOCl(aq)?

25) Chrysene is a hydrocarbon (a compound containing only carbon and hydrogen) found in creosote.  In order to determine the molecular formula of creosote, 10.00 g of it was combusted, resulting in the generation of 34.60 g of CO2 and 4.73 g of H2O.  The molar mass has been determined by mass spectrometry to be 228 g/mol.  Determine the empirical and molecular formulae of chrysene.

26) For each reaction below occurring in liquid water,
(i) Predict the products.  Write and balance the molecular chemical equation, showing the states (s, l, q, aq) for all reactants and products.  Note that all the reactants are in aqueous solution.
(ii) Derive and write the net ionic equation.
(iii) If no reaction occurs, write ‘NR’.
a. Ba(OH)2 is combined with CH3COOH
b. (NH4)3PO4 is combined with Pb(ClO4)2
c. AgNO3 is combined with HCl





