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The last page of this exam are reference tables and the periodic table

1) Which one of the following is often easily separated into its components by simple techniques such as filtering or decanting?

a)  heterogeneous mixture

b)  compounds

c)  homogeneous mixture

d)  elements

e)  isotopes 
2) Which of the following is NOT an intensive property?

a)  density

b)  temperature

c)  physical state

d)  mass

e)  color 
3) How many significant figures are there in the value 0.003060



a)
7



b)
6



c)
5



d)
4



e)
3

4) Granulated sugar is



a)
an element



b)
a compound



c)
a heterogeneous mixture



d)
a solution



e)
a fluid  
5) 
The body mass index (BMI) based upon a person's mass and height, is used to assess whether he or she is overweight.  BMI is the mass in kilograms divided by the square of the height in meters.  Units of BMI are kg/m2.  Generally speaking, if the BMI exceeds 25, a person is considered to be overweight.


Which one of the following calculations would convert the measurements of a person whose mass is 158 pounds and a height of 69.0 inches tall to his or her BMI (note: 1 kg = 2.205 lbs)?



a)
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b)
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c)
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d)
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e)
none of the above

6) The formula for copper(II) phosphate is



a)
CoPO4


b)
CuPO4


c)
Co2(PO4)3


d)
Cu2(PO4)3


e)
Cu3(PO4)2
7) Which of the statements I-V is (are) correct?



I.
Barium Nitrate is Ba(NO3)2


II.
Calcium carbonate is CaCO3


III.
Sodium perchlorate is NaClO4


IV.
Lithium carbonate is Li2CO3


V.
KNO3 is potassium nitrate

a)  all are correct

b)  all except IV

c)  II and IV only

d)  I, II, and III only

e)  none is correct 
8) When alpha particles were shot at a gold target, most of the particles were undeflected.  This indicated to Rutherford that

a)  the gold foil was continuous matter

b)  the mass of the gold atoms was spread out thinly and the electron carried the   

      negative charge

            c)  the atoms of gold were mostly empty space

d)  the alpha particles had great penetrating power and the nucleus has a positive    

      charge

e)  the alpha particles had charges opposite to those on the gold nuclei 
9) The elements in groups 1, 16 and 17 are called, respectively,

a)  alkaline earth metals, halogens, chalcogens

b)  alkali metals, chalcogens, halogens

c)  alkali metals, halogens, noble gases

d)  alkaline earth metals, transition metals, halogens

e)  alkaline earth metals, chalcogens, halogens  
10) The species that is formed when an atom gains an electron is called

a)  an anion

b)  a cation

c)  an isotope

d)  a charge mass ratio

e)  an isomer  

11) Which of the following represents a pair of isotopes?





Atomic Number      Mass Number
a) 
I

7

16


II

8

16

b) 
I

17

35


II

17

37

c)  
I

7

14


II

8

16

d)  
I

17

34


II

18

36

e)  
I

17

37


II

18

37

12) Which one of the following formulas is also an empirical formula?



a)  C6H6O2


b)  C2H6SO



c)  H2O2


d)  H2P4O6


e)  C6H6



13) Which combination represents the antimony(III) ion, 
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       (p = protons, n = neutron, e = electron)



a)  123p, 72n, 123e



b)  51p, 72n, 48e



c)  51p, 72n, 51e



d)  72p, 51n, 69e



e)  48p, 72n, 51e



14) The composition of oxalic acid is 26.7% carbon, 2.2% hydrogen and 71.1% oxygen by mass.  What is the empirical formula of oxalic acid?



a)
CHO2


b)
CHO



c)
C2HO4



d)
C2HO2


e)
none of the above



15) Element X has three naturally occurring isotopes.  The mass of each isotope and its natural abundance is: 37.919 (5.07%), 39.017 (15.35%), and 42.111 (79.58%).  What is the average atomic mass of element X?

a)  41.42 amu

b)  39.68 amu

c)  39.07 amu

d)  38.64 amu

e)  42.11 amu

16) The formula of the carbonate ion, the ammonium ion, and the chlorate ion are represented, respectively, as



a)
CO3-2, NH2-, ClO3-


b)
CO3-2, NH3+, ClO2-


c)
CO2-2, NH4+, ClO-


d)
CO3-2, NH4+, ClO3-


e)
P-3, NH3+, ClO2-



17) Chlorine can be prepared by the following reaction:



MnO2(s)  +  4 HCl(aq)  ------>  Cl2(g)  +  MnCl2(g)  +  2H2O(l)


How many moles of manganese (II) chloride can be produced when 1.83 g of HCl gas completely reacts with plenty of manganese (IV) dioxide?

a)  0.0125 moles

b)  1.577 moles

c)  0.010 moles

d)  0.00313 moles

e)  none of these  
18) What is the maximum number of grams of NH3 that can be produced by the reaction of 1.0 g of N2 with 3.0 g of H2? [Be Sure To Balance the Reaction] (Hint: Limiting Reagent problem)



N2 +    H2(g) ________>     NH3 (g)

a)  2.0 grams

b)  1.2 grams

c)  0.61 grams

d)  17 grams

e)  none of the above  
19) Magnesium reacts with a certain element to form a compound with the general formula Mg3X2.  What would the most likely formula be for the compound formed between potassium and element X?

a)  K2X

b)  KX2
c)  K2X3
d)  K2X2
e)  K3X  
20) What is the coefficient of O2 when the following equation is completed and balanced?



C4H8O2  +  O2  ________>

a)  2

b)  3

c)  4

d)  5

e)  6  
21) How many moles of hexachlorobenzene, C6Cl6, are there in 3.15 g of C6Cl6?

a)  0.0111

b)  0.0228

c)  0.0456

d)  0.0624

e)  897



 22) How many sulfur atoms are there in 25 g of Al2S3?



a)
1.0 x 1023


b)
2.0 x 1023


c)
3.0 x 1023


d)
4.5 x 1021


e)
6.0 x 1021



23) What is the percentage of fluorine in KrF2?

a)  18.48%

b)  145.3%

c)  68.80%

d)  81.52%

e)  31.20%

24) Caffeine has the empirical formula C4H5N2O and a molecular weight of 194.19.  Its molecular formula is



a)
C4H5N2O



b)
C4H14N6O3


c)
C8H8N3O3


d)
C8H12N5O




e)
C8H10N4O2    
25) The balanced net ionic equation for the precipitation of CaCO3 when aqueous solutions of Li2CO3 and CaCl2 are mixed is

a)  2 Li+(aq)  +  CO32-(aq)  ------>  Li2CO3(aq)

b)  2 Li+(aq)  +  2 Cl-(aq)  ------>  2 LiCl(aq)

c)  Li+(aq)  +  Cl-(aq)  ------>  LiCl(aq)

d)  Ca2+(aq)  +  CO32-(aq)  ------>  CaCO3(s)

e)  Li2CO3(aq)  +  CaCl2(aq)  ------>  2 LiCl(aq)  +  CaCO3(s)

26) What volume of 0.827 M KOH is required to completely neutralize 35.00 mL of a 0.737 M H2SO4 solution?

a)  35.0 mL

b)  1.12 mL

c)  25.8 mL

d)  62.4 mL

e)  39.3 mL  
27) What is the molarity of a solution that contains 32.0 g of HCl in 2.50 L of solution?
a)  0.00351 M

b)  0.0128 M

c)  0.351 M

d)  0.456 M

e)  12.8 M

28) Aqueous solutions of sodium sulfide and copper(II) chloride are mixed together.  Which statement if correct?

a)  Both NaCl and CuS precipitate from the solution.

b)  No precipitate forms.

c)  CuS will precipitate from solution.

d)  NaCl will precipitate from solution.

e)  No reaction will occur.  
29) If  85.6 ml of a 6.75 M solution are diluted to 6.20 L with water, what is the  

      concentration of the final solution?



a)
6.75  x  85.6/6.20



b)
6.75  x  6.20/85.6



c)
6.75  x  6.20  x  1000/85.6



d)
6.75  x  85.6/6.20/1000



e)
Are you crazy Rev?  None of these are correct.

You MUST show all work for extra credit to be awarded.
EC1) An oxide of tungsten (symbol W) is 79.2% tungsten by mass.  Its empirical formula is

EC2) Nitric oxide, NO, is made from the oxidation of NH3, and the reaction is represented by the equation:




4NH3 + 5O2( 4NO + 6H2O


In lab an 8.50 g sample of NH3 gives 12.0 g of NO.  The PERCENT YIELD of NO is 
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