 SEQ CHAPTER \h \r 1Lecture Test in Chemistry 1  Fall, 2008

Paul S. Cohen, Instructor

Name____________________________

I.  Classify each of the following as element, compound or mixture. (E, C or M) (1pt each)

________1. Lead
________2. methanol ( CH3OH)    ________3. Air

II.  Describe each of the following processes as physical (P) or chemical (C) (1 pt each)

________4.  Melting of ice

_____5. corrosion of aluminum

________6.  Evaporation of perspiration
______7.  Burning a Yankee yearbook

( Remaining short answers and multiple choice are 2 pts each)

_______8. A sample of carbon tetrachloride is found to have a mass of 39.73 g and a volume of


25.0 mL.   Its density at that temperature, to the correct number of significant figures is


A) 0.629 g/mL    B) 0.6292 g/mL         C) 1.589 g/mL    D) 1.59 g/mL

[image: image1.wmf]____________9.  Fahrenheit temperatures can be converted to Celsius using the following equation: 

What is the Kelvin temperature when the temperature is 68.0̊ Fahrenheit?


A) 293 K    B) 253 K      C)   20. K     D) 279 K     E)   5.77 K

_________10.   The oxalate ion has the formula   C2O42– .   What is the correct molecular formula for oxalic acid?   A) HCO2     B) HC2O4    C) H2C2O4    D) HCO   E) HCO4
_________11.   The compound with the formula NiSO4 is correctly called


A) nickel (I) sulfate     B) nickel (II) sulfate     C) nickel (III) sulfate


D) nickel (I) sulfite
E) nickel (II) sulfite

_________12.   The compound 1,2-butanediol has the formula   C4H8(OH)2.  The empirical formula of this compound is   A) C4H10O2      B) C2H5O2     C) C2H5O


D) C4H8(OH)2        E) CH2O

________13.  How many neutrons are there on the particle with the symbol 42Ca ?


A) 22     B)    20     C)     40     D)    42     E)   2

_______14.   What is the nuclear charge of the particle with the symbol   S2– ?


A) –2    B)   + 2         C)   -- 16        D) + 16        E) 0

_______15.  Which of the following names refers to a particle that has no charge?


A) chlorate         B) ammonium        C) oxide        D) nitrite        E) sulfur

_______16.  How many electrons are there on an Fe3+ ion ? 


A) 23     B) 24     C) 25        D) 26        E) 29  

_______17.   How many moles are there in 3.40 grams of ammonia, NH3 ?



A) 57.8      B) 2.00    C) 5.00     D)    0.461    E)   0.200

_______18.  0.150 mole of propanone has a mass of 8.7 grams.  What is the molar mass


of propanone?  (in grams/mol)  A)  1.3      B) 17    C) 58       D) 8.7    

_______19.  Which of the following contains 3.01 x 1024 molecules of water?


A) 180 grams of water         B) 5.00 grams of water        C) 90.0 grams of water


D) 0.500 moles of water
E) 0.200 moles of water

_______20.  Magnesium sulfate, MgSO4 has a molar mass of 120.4 grams.  However, it is commonly found in a hydrate called epsom salt, with the formula


MgSO4•7H2O.   The % of water by mass in this hydrate is closest to


A) 1.04%     B) 96 %     C)   51 %     D)   73 %    E) 86 %

_______21. How many grams of NaOH must be dissolved in 250. mL of solution to produce a


2.00 molar solution of the base?   A) 0.500    B)    80.0 g    C) 20.0 g    D) 500 g


E) 40.0 g

_______22.  The molar mass of     CaCl2 is 111 grams.   If 222 grams of CaCl2 are dissolved to make 500. mL of solution, what is the concentration of chloride ion in the resulting mixture?   A) 2.00 M     B) 4.00 M      C) 8.00 M     D) 10.00 M    E) 12.00 M

_______23.  The reaction  Zn + 2 HCl   ➞ H2  + ZnCl2   can be used to produce hydrogen gas

in the laboratory.  What is the maximum amount of hydrogen produced when 3.0 moles of zinc metal are placed in 50.0 mL of 2.00 molar HCl ?


A) 3.0 moles
 B) 0.10 mol      C) 0.20 mol     D) 5.0 mol      E) 0.050 mol

_______24.     150. mL of water are added to 50.0 mL of a 1.20 molar solution of HCl. Assuming that the volumes are additive, what is the molarity of the resulting solution?


A) 3.60 M    B)    0.300 M    C)   0.400 M     D) 4.80 M     E) 0.0600 M

______25.  A certain hydrocarbon is 75 % carbon by mass.  Its formula could be


A) C4H    B) C3H    C) CH4    D) CH3     E) C2HO

______26.  What is the mass of 0.200 mole of sodium sulfate?


A) 28.4 grams     B) 22.8 grams    C) 25.2 grams    D) 710 g    E) 238 g

______27.   Which group of substances contains a strong electrolyte, a weak electrolyte, and a nonelectrolyte?    A) HCl, NH3, CCl4     B) HF, HC2H3O2, O2

C) NaCl, HNO3, CO2         D) KOH, C6H12O6, H2SO4
______28.  Which of the following salts is soluble in water?


A) AgCl
B) Fe(OH)3
C) PbS
D) KNO3
E) BaSO4
29.  Write balanced equations for the following reactions.  (Be sure to get the FORMULAS right!  Part credit awarded for correct formulas) Equations must be balanced using the smallest possible whole number coefficients.   ( 12 pts, 3,2,3,2,2)


a) Magnesium + silver nitrate   ➞   magnesium nitrate +   silver


b) Write a balanced net ionic equation for the reaction in part a.


c) Ethane, C2H6 , burns in oxygen to produce carbon dioxide and water.


d)    Al2(SO4)3    +    Ba(OH)2     ➞   Al(OH)3    +    BaSO4
     e) Write the net ionic equation for the neutralization of the weak acid HNO2 with the


strong base, NaOH.

The remaining questions MUST be answered in the answer booklets. Work must be shown.

I.   Iron reacts with chlorine to form iron (III) chloride.

How many grams of iron (III) chloride (MM = 162.3) can be formed when 12.00 grams of Fe ( MM = 55.85) are reacted with excess chlorine gas?( 6 pts.)

II.    4 Al +   3 O2     ➞   2 Al2O3   

1.35 grams of aluminum are reacted in a jar containing 1.60 grams of oxygen gas.  One of the reactants is used up in the reaction.


A) Identify the limiting reactant, and justify your selection.    (2pts)


B) How many grams of aluminum oxide are produced?           ( 4 pts)


C) How many MOLES of the non-limiting reactant remain unreacted?  (2 pts)

III.    10.00 grams of CaCO3 are reacted with excess nitric acid:


CaCO3(s)   +   2 H+(aq)   ➞   CO2(g)    +   Ca2+(aq)   + H2O(ℓ)


A) What spectator ion is present in the solution throughout the reaction?(2 pts)


B) The reaction produces 3.30 grams of CO2(g).  What is the % yield?  (3pts)

IV.  10.00 grams of a hydrocarbon is burned.  The only products are 15.53 grams of


water, and some CO2.         (9 pts, 2,2,2,2,1)


A) How many grams of hydrogen are contained in the 15.85 grams of H2O  ?


B) How many grams of carbon must there have been in the original 10.00


grams of hydrocarbon?


C) What is the empirical formula of the hydrocarbon?


D) How many grams of CO2 were formed in the reaction?


E) Hydrocarbon molecules NEVER contain an odd number of hydrogen atoms.


What is the smallest possible molar mass of the hydrocarbon that was burned?

V. 

A.  Provide the correct symbol, including the charge and the mass number, for

an ion that contains 18 electrons, 21 protons, and 23 neutrons.    (2 pts)

B.   For the particle with the symbol    66Cu2+    list the number of


1. protons             2. neutrons         3.  electrons.        ( 1 pt each = 3 pts)

VI.  Solutions of KMnO4 are often standardized with H2C2O4 in acidic solution. ( 8 pts)


2 MnO4–   +    6 H+    + 5 H2C2O4     ➞2 Mn2+   + 10 CO2   + 8 H2O


50.00 mL of 2.00 molar H2C2O4 is titrated in excess H+ .  


20.00 mL of the KMnO4 solution are required to react exactly with the H2C2O4

A) How many moles of H2C2O4 were present in the initial 50.00 mL sample?


B) How many moles of MnO4– reacted with that many moles of H2C2O4 ?


C) What is the molarity of the KMnO4 solution?

D) If the H+ ion was supplied by the addition of 2.40 molar HNO3 to the solution, what is the minimum volume of 2.40 M HNO3 needed to complete the reaction? 

Extra Credits:    1.  Identify two spectator ions present in the system described in problem VI.   (1 pt)

2.   Ammonia, NH3, can be formed by the direct combination of nitrogen with hydrogen.  How many grams of nitrogen would be required to produce the quantity of ammonia that contains 5.40 x 1023 atoms of hydrogen?   ( 2 pts)
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