Final Exam Review – Answer Key
1. A double replacement reaction takes place when aqueous Na2CO3 reacts with aqueous Sn(NO3)2.  You 

      would expect one of the products of this reaction to be SnCO3 .

2. In every balanced chemical equation, each side of the equation has the same number of atoms.

3. Chemical equations must be balanced to satisfy the Law of Conservation of Mass.

4. Which of the following is NOT a true statement concerning what happens in all chemical reactions?

A) the ways in which atoms are joined together are changed

(        B) new atoms are formed as products


C) the starting materials are named reactants


D) the bonds of the reactants are broken and new bonds of the products are formed


E) in a word equation, the reactants are written on the left and the products on the right

5. In the chemical equation, H2O2(aq)   (  H2O(l)   +   O2(g), the H2O2 is a reactant.

6. The reaction, 2 Fe   +   3 Cl2    (  2 FeCl3, is an example of what type of reaction?


oxidation-reduction/synthesis

7. The equation, Mg(s)   +   2 HCl(aq)    (   MgCl2(aq)   +   H2, is an example of what type of reaction?


single displacement

8. The equation, H3PO4   +   3 KOH    (   K3PO4   +   3 H2O, is an example of what type of reaction?


acid-base

9. The equation, 2 C3H7OH   +   9 O2   (    6 CO2   +    8 H2O, is an example of what type of reaction?


combustion

10. In order for the reaction, 2 Al   +   6 HCl     (   2 AlCl3   +   3H2 to occur, which of the following must be   

    true?


A) Al must be above Cl on the activity series  
(B) Al must be above H on the activity series


C) heat must be supplied for the reaction

    D) a gas must be formed

11. Which of these is an INCORRECT interpretation of this balanced equation?


2S(s)   +   3O2(g)(   2SO3(g)

 
A) 2 atoms S   +   3 molecules O2   (   2 molecules SO3
        (B) 2 g S   +   3 g O2   (   2 g SO3

C) 2 mol S   +   3 mol O2   (   2 mol SO3

D) none of the above is incorrect

12. When the equation Cr2S3   +   6HCl   (   2CrCl3   +   3H2S   is balanced in standard form, one of the terms 
       in the balanced equation is

13. When the following equation is balanced with the smallest whole number coefficients, what is the 

      coefficient for O2?


C3H8(g)    +    5O2(g)

(   3CO2(g)   +   4H2O(g)
14. When a precipitation reaction occurs, the ions that do NOT form the precipitate …remain dissolved

       in solution.

15. The net ionic equation for the reaction between aqueous lead(II) nitrate and aqueous potassium iodide is

Pb2+   +   2 I-    (    PbI2(s)

16. A reaction that involves a transfer of electrons is called a(n) oxidation-reduction reaction.

17. In what type of reaction is water always a product?  Combustion reactions.

18. In a chemical reaction the mass of the products is always equal to the mass of the reactants.

19. When iron rusts in air, iron(III) oxide is produced.  How many moles of oxygen react with 2.4 mol of iron in 

      the rusting reaction?


4 Fe(s)   +   3 O2(g)   (   2 Fe2O3(s)
                                       3 mol O2       

         2.4 mol Fe  x       -------------   =   1.80 mol O2
                                       4 mol Fe

20. How many grams of Fe2O3 are formed when 16.7 g of Fe reacts completely with oxygen?


4Fe(s)   +   3O2(g)   (   2Fe2O3(s)
                                     1 mol Fe        2 mol  Fe2O3            159.6 g Fe2O3
         16.7 g Fe  x     -------------  x   -----------------   x   -----------------    =   23.9 g Fe2O3
                                     55.8 g Fe         4 mol Fe                 1mol  Fe2O3
21. Mercury can be obtained by reacting mercury(II) sulfide with calcium oxide.  How many grams of calcium 

     oxide are needed to produce 36.0 g of Hg?


4 HgS(s)   +   4 CaO(s)   (   4 Hg(l)   +   3 CaS(s)   +   CaSO4
                                  1 mol Hg               4 mol CaO              56.1 g CaO

         36.0 g Hg  x   -----------------   x   -------------------  x  -----------------    10.1 g CaO


                                 200.6 g Hg              4 mol Hg               1 mol CaO

22. What is the maximum number of grams of PH3 that can be formed when 6.2 g of phosphorus reacts with

      4.0 g of hydrogen to form PH3?            P4(g)   +   6 H2(g)   (   4 PH3(g)
                   1 mol P4              4 mol PH3                                                                    34.0 g PH3

6.2 g P4  x  --------------   x   -----------------   =   .2  mol PH3     x    ----------------   =   6.8 g PH3
                  124.0 g P4              1 mol P4                                                 1 mol PH3
  1 mol  H2                4 mol PH3

4.0 g H2   ---------------   x   ------------------   =   1.33 mol PH3

                  2.0 g H2                    6 mol H2  
23. The amount of product obtainable under perfect conditions is called the theoretical yield.

24. Percent yield equals  ___________

A) theoretical yield x 100


      (
B)   actual yield          x     100


actual yield




    theoretical yield

B) theoretical yield      x   100


D)     actual yield 

          actual yield




      theoretical yield x 100

25. Lead nitrate can be decomposed by heating.  What is the percent yield of the decomposition reaction if

      9.9 g of Pb(NO3)2 is heated to give 5.5 g of PbO?   2Pb(NO3)2(s)   (   2PbO(s)   +   4NO2(g)   +   O2(g)
                                       1 mol Pb(NO3)2                2 mol PbO                 223.3 g PbO                                       5.50 / 6.67  x  100  =  82.5 % yield
   9.9 g
Pb(NO3)2 x  -----------------  x  ----------------  x ----------------  =   6.67 g PbO

                                    331.3 g Pb(NO3)2            2 mol Pb(NO3)2           1 mol Pb(NO3)2           

26. When two substances react to form products, the reactant which is used up is called the limiting reactant.

27. When an equation is used to calculate the amount of product that will form during a reaction, then the value 

      obtained is called the theoretical yield.

28. When NH3 is prepared from 28 g of N2 and excess H2, the theoretical yield of NH3 is 34 g.  When this 

      reaction is carried out in a given experiment, only 30.0 g is produced.  What is the percent yield?

                 30.0 /  34.0  x 100  =  88.2 %

29. Water and heat are produced from the reaction of hydrogen with oxygen.  Which of the following statements is true about this reaction.    Synthesis  and/or  Exothermic   
30. The number of waves that pass a point per second is called frequency.

31. The distance between similar points on a wave is called wavelength.

32. Three scientists who made significant contributions to the understanding of atomic structure include:
       Thompson   Rutherford   Bohr 

33. Which of the following is true for atoms?

34. What is the maximum number of electrons in the second principal energy level?  2n2  

               2(2)2   =   Eight.




  
35. How many possible f orbitals are there in an f sub-level?  7
36. What is the next atomic orbital in the series 1s, 2s, 2p, 3s, 3p?     4s
37. The shape of an s orbital is  spherical
38. What is the electron configuration of potassium?   1s2 2s2 2p6 3s2 3p6 4s1
39. The letter “p” in the symbol 4p3 indicates the  sublevel.

40. If three electrons are available to fill three empty 2p atomic orbitals, how will the electrons be distributed in 

      the three orbitals?  One electron will occupy each orbital.

41. What is the number of electrons in the outermost energy level of an oxygen atom?  6

42. In order to occupy the same orbital, two electrons must have opposite spins.

43. Which color of visible light has the shortest wavelength?  Violet
44. The lowest energy state of an atom is called the ground state.

45. The energy levels of the hydrogen atom (and all atoms) are quantitized meaning that only certain discrete 

      energy levels are allowed.  True
46. How many d electrons are there in a vanadium atom? 3
47. What is the electron configuration of the sulfide ion?  1s2 2s2   3s2 3p6
48. What is true of the electron configuration of the noble gases?

       They all have complete sets of valence electrons

49. Each period number in the periodic table corresponds to an energy level.

50. Which of the following elements has the largest atomic radius?

 The elements to the the left of a series and nearest the top of a group

51. The energy required to remove an electron from a gaseous atom is called the ionization energy.

52. As you move from left to right across the second period of the periodic table

atomic radius decreases  and ionization  energy increases.

53. What is the name given to the electrons in the highest occupied energy level of an atom? Valence electrons
54. Which of the following is in order of increasing atomic size (smallest to largest)? Atomic radius increases



down a group and decreases across a series.

55. Given the electronegativites below, which covalent single bond is most polar?



Element:


H

C

N

O



Electronegativity:

2.1

2.5

3.0

3.5


A) C-H

B) N-H

C) O-H

D) O-C

E) O-N

The bond with the greatest electronegativity difference.

56. The electronegativity of sulfur is 2.5, and of oxygen, 3.5.  In SO2, the S-O bond is best classified as a(n)


A) an ionic bond



B) a coordinate covalent bond



C) a polar covalent bond


D) a nonpolar covalent bond

57. Which of the elements below has the largest electronegativity? …increases from left to right, decreases down


A) Si

B) Mg

C) P

D) S

E) Na

58. A double bond consists of 2 pairs of electrons shared between two atoms.  True
59. What type of bond is formed when two elements with greatly different electronegativities combine?

an ionic bond.

60. What term describes the bond between atoms in a molecule of hydrogen, H2?

a non-polar covalent bond
61. Which of the following formulas represents a molecular compound? The one with two non-metals.
A) ZnO

B) Xe

C)  SO


D) BeF2

E) Mg3N2

62. The transfer of electrons from magnesium atoms to fluorine atoms results in the formation of  a salt.






MgF2  (  electron transfer  (    ionic bond  (   salt
63. Which is the correct Lewis structure for ethane ?       
64. Which molecule below will have a triple covalent bond? 


A) F2

B) O2

C) N2

D) H2

65. How many valence electrons does an atom of any halogen have?  Count the s and p electrons.
66. Why do atoms share electrons in covalent bonds? To  complete the octet of valence electrons, atoms with similar electronegativities must share pairs of electrons.

67. A possible Lewis structure of a molecule for which more than one Lewis structure can be written is called

a resonance structure.

68. Which element has properties most similar to those of sodium? The element in the same group.



       [Ne] 3s1

A) boron

B) calcium

C) sulfur

D) nitrogen

E) potassium












        [Ar] 4s1
69. Ions form when atoms gain or lose_______

      A) protons
     
B) neutrons

C) electrons
     D) atomic number

E) mass number

70. In order to attain a noble gas electron configuration a nitrogen atom would need to gain three electrons.
71. Which element or ion  has the electron configuration 1s22s22p63s23p6  ?       Ar      S2-      K+      Ca2+      Cl-










          All of these have 18 electrons.
72. Which of the following ions is smaller than its parent atom? The one that has lost an electron and an energy level.

      A) S-2

B) Cl-

C) Ar

D) K+
73. Calcium reacts with fluorine to form   CaF2.
74. Which of the following has a double bond?  Draw the Lewis Structure.

     A) H2O

B) NH3
C) O2

D) CO

E) H2S

75. A gas occupies a volume of 0.7 L at 10.1 kPa.  What volume will the gas occupy at 101 kPa?

P1V1 = P2V2         V2  =  P1V1 / P2       0.07  L
76. A sample of gas occupies 40.0 mL at –123 0C.  What volume does the sample occupy at 270C?

150 K  (   300 K

V1 / T1  =  V2 / T2           V2  =   V1  T2  /  T1       80.0 mL
77. Calculate the volume of 44 g of CO2 at 5 atm and 320C

                        Change 44.0 g CO2 to moles.   Use V  =  nRT / P     V =  (1.00 mol) (.0821) (305 K) / 5 atm = 5.01 L
78. What does the ideal gas law allow a scientist to calculate that the other gas laws do not?

Relate gas laws to chemical equations using moles.

79. If a balloon is squeezed, what happens to the air pressure inside the balloon? It increases.

80.  The cell potential for a battery made from zinc and copper would be 

81.  The cell potential for a battery made from nickel and cadmium would be 

82.   The cell potential for a battery made from silver and aluminum would be most nearly


a.  1.10 v.        b.  0.14 v.
c.  0.47 v.
d.  2.46 v.
e.  4.40 v.

83.  The oxidation number of Mn in MnO4-  would be most nearly


a.    +1.
b.   +3.

c.   +5.

d.  +7.

e.  none of these.

84.  The oxidation number of N in KNO3  would be most nearly


a.    +1.
b.   +3.

c.   +5.

d.  +7.

e.  none of these.

85.  The oxidation number of S in Na2SO4  would be most nearly


a.    +1.
b.   +3.

c.   +5.

d.  +7.

e.  none of these.

86.   In the reaction
2 Cu
+
O2
(
      2 CuO,   copper is


a.   oxidized.

b.   reduced.

c.  neither oxidized or reduced.  

87.   In the reaction 
2 Fe
+      2 O2
(
      2 Fe2O3 ,  oxygen is

a.   oxidized.

b.   reduced.

c.  neither oxidized or reduced.  
88.   In the reaction     2 NaCl
   +
Pb(NO3)2   (
   PbCl2     +
2 NaNO3   lead is


a.   oxidized.

b.   reduced.

c.  neither oxidized or reduced.  

89.   In the reaction      CH4
+
O2
(
CO2
+
H2O,  hydrogen is


a.   oxidized.

b.   reduced.

c.  neither oxidized or reduced.  

90.   In the reaction         HCl
      +     H2O
(
H3O+      +      
Cl-  ,    oxygen is


a.   oxidized.

b.   reduced.

c.  neither oxidized or reduced.  

91.  CH3  – CH2 – CH3  represents the modified structural formula for propane.

92.   CH2 = CH2  represents the modified structural formula for ethane.

93.  CH3-CH=CH-CH3  represents the modified structural formula for 2-butene.

94.  CH3-CH-CH2-CH3  represents the modified structural formula for 2-butanol.

                |

               OH

95.  CH3-CH-CH2-CH3  represents the modified structural formula for:   2-butanol
                |

               OH

                        O

                        ||

96.  CH3-CH2-C-H  represents the modified structural formula for propanal.

            O

                        ||

97.    CH3-CH-C-OH  represents the modified structural formula for propanoic acid
  O

                          ||

98.    CH3-CH2-C- NH2   represents the modified structural formula for propyl amide.
99.  CH3-CH2-CH2- NH2   represents the modified structural formula for propyl amine. 

100.  Which of the following is not an isomer of the others?                   CH3

             CH3

                                        





        |
                                  |

   a.  CH2 = CH – CH2 – CH3 
 b.  CH 3 - CH = CH – CH3           c.  CH2 = C – CH3     ( d.  CH 3 - CH - CH3      
                                                                                                                                                          |

                                                                                                                                                         CH3

              C4H8                   
         C4H8                                         C4H8


    C5H13
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