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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.  

1)  You have to calculate the mass of a 30.0 mL liquid sample with density of 1.52 g/mL, but you have forgotten 
the formula. Which way of reasoning would help you in finding the correct mass?  

A)  If 1 mL of a liquid has the mass of 1.52 g, then 30.0 mL has the mass of __________ g.  
B)  If 1.52 mL of a liquid has the mass of 1 g, then 30.0 mL has the mass of __________ g.  

  
2)  The number with the most significant zeros is ________.  

A)  90.300  B)  0.00090  C)  0.08  D)  591  E)  0.008001  
  

3)  What is the physical state in which matter has no specific shape but does have a specific volume?  
A)  solid  B)  ice  C)  liquid  D)  gas  E)  salts  

  
4)  An object will sink in a liquid if the density of the object is greater than that of the liquid. The mass of a 

sphere is 9.83 g. If the volume of this sphere is less than ________ cm3, then the sphere will sink in liquid 
mercury (density = 13.6 g/cm3).  

A)  7.48  
B)  0.723  
C)  1.38  
D)  134  
E)  none of the above  

  
5)  The width, length, and height of a large, custom-made shipping crate are 1.12 m,  and  

respectively. The volume of the box using the correct number of significant figures is ________ m3.  
A)  1.16200  B)  1.2  C)  1.162  D)  1.1620  E)  1.16  

  
6)  An unknown element is found to have three naturally occurring isotopes with atomic masses of 

  and  Which of the following is the unknown element?  
A)  Ca  
B)  K  
C)  Cl  
D)  Ar  
E)  None of the above could be the unknown element.  

  
7)  A molecule of water contains hydrogen and oxygen in a 1:8 ratio by mass. This is a statement of ________.  

A)  the law of conservation of mass  
B)  the law of multiple proportions  
C)  the law of conservation of energy  
D)  the law of constant composition  
E)  none of the above  

  
8)  Element M reacts with fluorine to form an ionic compound with the formula M . The M-ion has 21 

electrons. Element M is ________.  
A)  Sc  B)  Mn  C)  Fe  D)  Al  E)  Cr  

  



 
 
 
 

9)  Which pair of elements is most apt to form an ionic compound with each other?  
A)  calcium, sodium  
B)  barium, bromine  
C)  nitrogen, hydrogen  
D)  oxygen, fluorine  
E)  sulfur, fluorine  

  
10)  Isotopes are atoms that have the same ________ but differing ________.  

A)  mass numbers, atomic numbers  
B)  atomic masses, charges  
C)  atomic numbers, mass numbers  
D)  charges, atomic masses  
E)  mass numbers, charges  

  
11)  The element X has three naturally occurring isotopes. The masses (amu) and % abundances of the isotopes 

are given in the table below. The average atomic mass of the element is ________ amu. 
 

   

  
A)  17.20  B)  17.11  C)  17.65  D)  16.90  E)  16.90   

  
12)  The formula of nitrobenzene is C6H5NO2. The molecular weight of this compound is ________ amu.  

A)  107.11  B)  43.03  C)  123.11  D)  109.10  E)  3.06  
  

13)  How many atoms of nitrogen are in 10 g of NH4NO3?  
A)  3.0 × 1023  B)  2  C)  3.5  D)  1.5 × 1023  E)  1.8  

  
14)  One mole of ________ contains the smallest number of atoms.  

A)  NaCl  B)  S8  C)  Na3PO4  D)  C10H8  E)  Al2(SO4)3  
  

15)  How many grams of NaOH (MW = 40.0) are there in 200.0 mL of a 0.175 M NaOH solution?  
A)  114  B)  0.0350  C)  14.0  D)  1.40  E)  .00219  

  
16)  The net ionic equation for formation of an aqueous solution of Al(NO3)3 via mixing solid Al(OH)3 and 

aqueous nitric acid is ________.  
A)  Al(OH)3 (s)  +  3HNO3 (aq)  →  3H2O (l)  +  Al(NO3)3 (aq)  
B)  Al(OH)3 (s)  +  3H+ (aq)  →  3H2O (l)  +  Al3+ (aq)  
C)  Al(OH)3 (s)  +  3NO3- (aq)  →  3OH- (aq)  +  Al(NO3)3 (aq)  
D)  Al(OH)3 (s)  +  3HNO3 (aq)  →  3H2O (l)  +  Al3+ (aq)  +  NO3- (aq)  
E)  Al(OH)3 (s)  +  3NO3- (aq)  →  3OH- (aq)  +  Al(NO3)3 (s)  

  
 
 



 
 

17)  

 
 
Oxidation and ________ mean essentially the same thing.  

A)  metathesis  
B)  reduction  
C)  decomposition  
D)  activity  
E)  corrosion  

  
18)  Oxidation cannot occur without ________.  

A)  reduction  B)  water  C)  air  D)  acid  E)  oxygen  
  

19)  A sample of aluminum metal absorbs 11.2 J of heat, upon which the temperature of the sample increases 
from 23.2 °C to 30.5 °C. Since the specific heat capacity of aluminum is 0.90 J/g-K, the mass of the sample is 
________ g.  

A)  72  B)  65  C)  7.3  D)  1.7  E)  10.  
  

20)  For which one of the following reactions is ΔH°rxn equal to the heat of formation of the product?  
A)  6C (s)  +  6H (g)  →  C6H6 (l)  
B)  12C (g)  +  11H2 (g)  +  11O (g)  →  C6H22O11 (g)  
C)  (1/2)N2 (g)  +  O2 (g)  →  NO2(g)  
D)  N2 (g)  +  3H2 (g)  →  2NH3 (g)  
E)  P (g)  +  4H (g)  +  Br (g)  →  PH4Br (l)  

  
21)  ΔH for an endothermic process is ________ while ΔH for an exothermic process is ________.  

A)  negative, positive  
B)  zero, negative  
C)  positive, negative  
D)  positive, zero  
E)  zero, positive  

  
22)  The specific heat capacity of liquid mercury is 0.14 J/g-K. How many joules of heat are needed to raise the 

temperature of 6.00 g of mercury from 25.1 °C to 65.3 °C?  
A)  5.8 × 10-4  J  B)  76 J  C)  1.7 × 103 J  D)  2.2 J  E)  34 J  

  
23)  The complete electron configuration of vanadium, element 23, is ________.  

A)  3p5   
B)  3d34s2   
C)  3p3   
D)  3p7   
E)  3s43p1   

 
 
 
 
 
 
 
 
 



 
 

24)  Which electron configuration represents a violation of Hund's rule for an atom in its ground state?  
A)   

  
B)   

  
C)   

  
D)   

  
E)   

  
  

25)  The angular momentum quantum number for the outermost electrons in a manganese atom in the ground 
state is ________.  

A)  -1  B)  3  C)  2  D)  1  E)  0  
  

26)  The pressure exerted by a column of liquid is equal to the product of the height of the column times the 
gravitational constant times the density of the liquid,  How high a column of methanol 

 would be supported by a pressure that supports a 713 mm column of mercury 
 

A)  17 mm  
B)  9.7 × 103 mm  
C)  1.2 × 104 mm  
D)  713 mm  
E)  41 mm  

  
27)  Which noble gas is expected to show the largest deviations from the ideal gas behavior?  

A)  krypton  B)  xenon  C)  helium  D)  argon  E)  neon  
  

28)  The density of NO2 in a 4.50 L tank at 760.0 torr and 25.0 °C is ________ g/L.  
A)  9.30  B)  1.64  C)  1.68  D)  1.88  E)  3.27  

  
29)  How many significant figures should be retained in the result of the following calculation? 

 
 12.00000 × 0.9893 + 13.00335 × 0.0107  

A)  2  B)  3  C)  4  D)  5  E)  6  
  

 
 

 
 



 
 

30)  

 
 
In the symbol below, X = ________.  

 X   

A)  C  
B)  N  
C)  K  
D)  Al  
E)  not enough information to determine  

  
31)  What is the molecular formula for 1-propanol?  

A)  CH4O  B)  C3H8O  C)  C2H6O  D)  C4H10O  E)  C5H12O  
  

32)  A nitrogen oxide is 63.65% by mass nitrogen. The molecular formula could be ________.  
A)  NO2  
B)  NO  
C)  N2O  
D)  N2O4  
E)  either NO2or N2O4  

  
33)  What are the respective concentrations (M) of Fe3+ and I- afforded by dissolving 0.200 mol FeI3 in water and 

diluting to 725 mL?  
A)  0.828 and 0.276  
B)  0.276 and 0.276  
C)  0.276 and 0.828  
D)  0.145 and 0.435  
E)  0.145 and 0.0483  

  
34)  Which one of the following configurations depicts an excited carbon atom?  

A)  1s22s22p1  
B)  1s22s22p13s1  
C)  1s22s22p2  
D)  1s22s22p3  
E)  1s22s23s1  

  
35)  A temperature of 290. K is the same as ________ °F.  

A)  711  B)  260  C)  63  D)  351  E)  81  
  

36)  Which one of the following is a metalloid?  
A)  Se  B)  Xe  C)  Hf  D)  Si  E)  Zr  

  
37)  How many grams of sodium carbonate contain 1.773 × 1017 carbon atoms?  

A)  3.121 × 10-5  B)  6.066 × 10-5  C)  1.011 × 10-5  D)  1.517 × 10-5  E)  9.100 × 10-5  
  
 
 
 
 
 



 
 

38)  

 
 
The value of ΔH° for the reaction below is -72 kJ.  ________ kJ of heat are released when 5.5 mol of HBr is 
formed in this reaction. 
 
 H2 (g)  +  Br2 (g)  →  2HBr (g) 
  

A)  -72  B)  144  C)  198  D)  0.44  E)  72  
  

39)  The uncertainty principle states that ________.  
A)  there can only be one uncertain digit in a reported number  
B)  matter and energy are really the same thing  
C)  it is impossible to know anything with certainty  
D)  it is impossible to know how many electrons there are in an atom  
E)  it is impossible to know the exact position and momentum of an electron  

  
40)  The density (in g/L) of CO2 at 1106.2 torr and 56.3 °C is ________.  

A)  2.37  B)  0.0538  C)  13.9  D)  0.0234   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 



 

 
 

 
 

 
 



  
1)  A  
2)  A  
3)  C  
4)  B  
5)  B  
6)  D  
7)  D  
8)  E  
9)  B  

10)  C  
11)  A  
12)  C  
13)  D  
14)  A  
15)  D  
16)  B  
17)  E  
18)  A  
19)  D  
20)  C  
21)  C  
22)  E  
23)  B  
24)  E  
25)  C  
26)  C  
27)  B  
28)  D  
29)  B  
30)  A  
31)  B  
32)  C  
33)  C  
34)  B  
35)  C  
36)  D  
37)  A  
38)  C  
39)  E  
40)  
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