Page 1 of  1

 SEQ CHAPTER \h \r 1 




Brooklyn College

Chemistry 2.

Final Examination, August, 2010

Questions in RED will not be tested at TOURO Questions in green are on organic, and will be tested only if covered on May 31. 
Name_____________________     Section________________   

Consider the following data for the reaction represented by the chemical equation

    2A(g)    +   2 B(g)   ➞   2 C(g)    +    D(g)
	Experiment
	Initial [A] (M)
	Initial [B] (M)
	Initial rate. of formation of D  (M/s)

	1
	0.120
	0.150
	2.0x10-3

	2
	0.120
	0.300
	8.0x10-3

	3
	0.060
	0.300
	4.0x10-3

	4
	0.030
	0.150
	5.0x10-4

	5
	0.500
	?
	2.3x10-4


 ______1.  The rate law of this reaction is Rate =              A) k [A][B]

                  B)k [A] [B]2       C)k [A]2 [B]     D)k [A]2 [B]2
______2.  The numerical value of the rate constant is   A) 0.74     B) 1.48


      C) 0.11      D)0.93






______3.    The initial concentration of B in experiment 5 is A) 4.6x10–4 M


      B) 0.050 M   C) 0.025 M    D)0.0062 M       

______4.  Suppose that the gas phase reaction H2 + 2 ICl  ➞ 2 HCl + I2 

                 proceeds by the following mechanism:

                                  H2 + ICl  ➞ HI + HCl       (slow)




    HI + ICl  ➞ HCl + I2        (fast)


     What is the overall rate order of the reaction?  A) 0 order B) first order


     C) second order    D) third order.

______5.   Suppose that the decomposition of gaseous substance X is first order.  

               If the initial pressure of X is 2.00 atm, and the pressure after 15.0 seconds is

               1.00 atm, what is the rate constant for the decomposition?  (sec-1)

               A) 15    B) 0.067    C) 0.10    D) 0.0462

______6.  The rate constant of the reaction N2(g) + 3 H2(g) ➞ 2 NH3(g) can be increased by

                 A) increasing the temperature      B) increasing the hydrogen concentration


     C) Decreasing the size of the reaction vessel    D) all of these   E) none of these

_______7.  A gas phase reaction has the rate law: Rate = k[NO]2[[O2] .  How is the rate of the


reaction affected if the container volume is decreased to one third of the original 
volume?


The rate becomes A) three times faster   B) nine times faster   C) 27 times faster


D) one third as fast    E) one ninth as fast

_______8.  For a certain reaction,   2 B ➞ B2 , a plot of 1     vs time produces a straight line

                              





                       [B] 


        with a slope of 0.020 atm–1s–1 .

         What is the rate constant of the reaction?  (in atm–1s–1 )




A) 50      B) 0.020      C)   – 3.9      D)    4.00

______9.  For the reaction 2 SO2(g) +   O2(g)   ⇌ 2 SO3(g)   at 1000.K  the Kc is   245.   


     Find the Kp.  A) 0.335     B) 2.98     C) 2.01x104    D) 245

______10.   At 448oC the Kc for   H2(g)   + I2(g)  ⇌ 2 HI(g) is   50.5  .If in an equilibrium mixture

                  of the three gases, the [H2(g)] is 0.200 M, and the [I2(g)] is 0.300 M, what is the 


      molarity of the HI gas?   A) 3.00 M   B) 1.74 M      C) 9.18x10-4M    D) 50.50 M

11 through 14:               CaO(s)   + CO2(g)   ⇌    CaCO3(s)    ΔHo = –178 kJ

 Once this system has reached equilibrium, indicate how each of the following changes would affect the quantity of CaCO3(s) .  ( Increase, decrease, or no effect.)

_______________11.  The volume of the reaction vessel is increased.

_______________12.  The temperature is decreased.

_______________13.  Additional CaO is added to the system.

_______________14.  Some CO2 leaks out of the system.

15 to 16.  A 50.00 mL sample of a monoprotic acid of unknown concentration was titrated with 0.500 molar NaOH, and  the resulting titration curve was plotted.  The equivalence point is reached upon the addition of 25.00 mL of the base  The pH after the addition of 12.5 mL of the base was 4.00 .

_______15.  The concentration of the acid , based on this information, is A) 0.100 M

                      B) 1.00 M   C) 0.25 M     D) 0.500 M

_______16.  The Ka of the acid is closest to   A) 1x10-4    B) 1x10-6    C) 1x10-8   D) 1x10-10
_______17. When 1.00 molar acetic acid is titrated with 1.00 molar NaOH, the pH at the



equivalence point is closest to   A) 3    B)   7      C) 9        D) 12

18 to 22.   Fill in the pH of each of the following solutions.

________18.  0.0500 M   NaOH

________19.   2.0 M   NH3
________20.   A solution formed by dissolving 0.500 mole of HC2H3O2 and 0.500 mole of 



NaC2H3O2 to a total volume of 0.500 L.

________21.  0.500 M HNO3
________22.    A solution which will just begin to precipitate Mg(OH)2 when the [Mg2+] is



            0.0100 M.  

________23   A 0.500 molar solution of a certain acid has a pH of 3.32 .  The Ka of the acid is




      A) 4.58 x 10–7       B) 9.57 x 10–4          C) 2.18 x 10–8     D) 4.78 x 10–4
________24.  What is the molar solubility of AgI, based on the listed Ksp?



          A) 8.3x10–17 M   B) 6.9x10–33 M   C) 9.1x10-9 M   D) 4.4x10-6 M

________25.  Which is the strongest Brønsted base of the following?   A) NO3--    B) ClO4--


C) SO42--           D) CO32--
________26.   What is the conjugate base of sulfuric acid?  A) HSO4–   B) OH–    C) SO42–


4) H3SO4+
________27.   When the chloride ion, Cl– , bonds to the Cu2+ ion to form the complex ion



[CuCl42–] , the copper ion acts as a A) Lewis acid B) Lewis base



C) Brønsted acid    D) Brønsted base.

               28- 30.   Use the chart of thermodynamic values at 25oC.  

Consider the reaction    2 C2H6(g) + 7 O2(g)   ➞ 4 CO2(g)   + 6 H2O(l)
_______28.   ΔHo for the reaction as written is   A)-3210kJ   B) -3127 kJ   C) -3466 kJ  


       D) -2466kJ

_______29.  ΔSo for the reaction as written is   A) +618J/K   B) –618J/K    C) +817J/K



D) –817 J/K

_____________30.  What is the value of     ΔG°̊  for the reaction as written?

________31.  Which of the following has a value of zero at 298 K ?




A) ΔG° of formation of Hg(g)      B) ̊  S° for Na(s)



      C) ̊    ΔH° of formation of Cl2(g)       D) ̊   ΔS° for the melting of ice.

_______32.   For the vaporization of benzene, C6H6(l)  ➞ C6H6(g) ,    ΔHo is 33.9 kJ/mol.


          ΔSo is 96.4 J/mol K.  Assuming that these values are valid at the boiling point of


          benzene, what is the normal boiling point of benzene?  A) 284 K   B) 352 K


          C) 3.27 K      D)   130 K

_______33. What is the equilibrium constant at 298 K for a reaction which as a ΔGo of –8.90 kJ


        at that temperature?   A) 0.996   B) 36.4    C) 0.0275    D) 1.004

   34 - 36 - see the listed reduction potentials.

_______34.Which metal would react spontaneously with a solution 1.00 M in H+ ions to

                produce    H2 gas?   A) Ag    B) Cu    C) Fe    D) All of these

_______35.  What is the value of ℰo for the reaction   Fe2+ (aq) + 2 Ag  ➞ Fe    +   2 Ag +(aq)    ?


         A) +0.36 V   B) –1.24 V   C) + 1.24 V   D) + 2.04 V

_______36.  A chemical cell contains an iron electrode immersed in 1.00 M Fe(NO3)2 

                  connected to a copper electrode immersed in 1.00 M Cu(NO3)2 .  A salt bridge

                  connects the two  solutions.   The negative pole is the 

                 A) iron, which is oxidized in the reaction  B)  iron, which is reduced in the reaction

                 C) copper, which is oxidized in the reaction   D) copper, which is reduced in the

                     reaction.

_______37.  For the reaction  Cu(s) + 2 Ag+(aq) ➞ Cu2+(aq)+ 2 Ag (s) ℰo = 0.46 volts.  



What is the voltage when the Cu2+ concentration is 2.00 M and the Ag+ concentration is

                   0.0100M?   A) 0.33 volts.   B) 0.39 volts    C) 0.59 volts   D) 0.51 volts.

_______38.    If   ℰo for a certain redox reaction is positive , which must also be true?



A)  ΔSo is negative   B) ΔGo is positive    C) Keq is > 1.    D) ΔHo is negative.

_______39.    If   ℰo for a certain redox reaction is positive, which cannot also be true?



A)  ΔSo is negative   B) ΔGo is positive    C) Keq is > 1.    D) ΔHo is negative

_______40.  In the lab, you reacted oxalate ions with permanganate in acidic solution.




H+   +   C2O42–    +    MnO4–    ➞   Mn2+     +   CO2    + H2O




 If in the balanced equation, the coefficient of the MnO4–   is 2, what must be




 the coefficient of the CO2 ?   A) 2    B)   5    C) 10    D) 12

______41.  Identify the oxidizing agent in the reaction    Al + 3 Ag+   ➞ Al3+   + 3 Ag




A) Al    B) Ag    C)   Ag+      D) Al3+
_______42.   What is the coordination number of the Chromium in the complex ion called



diamminebis(ethylenediamine)chromium(III) ?   A) 6   B) 2   C) 3   D) 4

_______43.   In the electrolysis of aqueous NaCl with inert electrodes, which of the following is 

                   not  produced?    A) Cl2    B)   H2     C) Na        D) OH- ions.

_______44.   How many grams of   Mg metal can be produced from the electrolysis of molten

                     MgO  using a current of 10.0 ampere for   9650 seconds?     A) 6.1 g   B) 12 g


            C) 24 g          D) 48 g

_______45.  Which complex ion would demonstrate optical isomerism?  A)  [Fe(en)3]2+  




B) [ Co(NH3)4Cl2]+  (trans)        C) [ Co(NH3)4Cl2]+  (cis)      D)  [Cu(NH3)4]2+

________46.   The carbon atom(s) show sp2 hybridization in all of the following molecules 
                except  A) Formaldehyde (methanal)    B) Ethene      C) Benzene    D) propyne

________47.    Which hydrocarbon will react rapidly with Br2 , in a process called addition?



A) methane   B) benzene    C) ethene     D) cyclopentane 

________48.  The oxidation of the secondary alcohol 2–propanol   produces a(n)   A) aldehyde   


B) acid
C) ketone     D) ester 




B) ketone     C) acid       D)  ester

________49.  How many hydrogen atoms are there on a molecule of  butanal?




A)  7      B)  8      C)  9      D)  10

________50.  Which molecule would show cis-trans isomerism?



A) 1,2-dichloropropene        B) 1,1-dichloropropene



B) 1,2-dichloropropane         D) 1,1-dichloropropane

________51.  Which molecule contains a chiral (optically active) carbon?



A) 1 - bromobutane     B) 2-bromobutane



C) 1- chloropropane     D) 2-chloropropane

52.   Draw structures that clearly indicate the bonds and geometry of both  


cis   diamminetetrachloroferrate (II)   and  trans  diamminetetrachloroferrate (II)

Indicate the charge of each of these ions.    ( counts as 3 questions)

A) sp3      B) sp2       C) sp       D) sp3d          E) sp3d2
Pick the letter corresponding to the hybridization which best fits the description.

_______53.   The sulfur in   SF4.
_______54.   The sulfur in SO3
_______55
The sulfur in SO32--
_______56      The carbon atoms on a molecule of ethyne

_______57.   The carbon atom in a carboxyl group.  (–COOH)

_______58.   The Xenon atom in XeF4
_______59.   The carbon atom on a formaldehyde (methanal) molecule.

_______60.    The nitrogen atom on an ammonia molecule.

     Below are the names of 5 organic compounds.Give the name of an isomer of each   
compound.    (For example, if the compound was 1,2-dichloroethane, a correct answer would be 1,1-dichloroethane ) 

_________________61   diethyl ether

_________________62    cyclohexane              

_________________63      2-propanone (acetone)

_________________64.    2-methyl propane

_________________65.    ethyl methanoate

___________66.  A molecule of  propyne contains   A) 6 σ  and 2 π bonds




B) 6 σ and 3π bonds     C)  7σ  and 1 π bond    D)  4σ   and 2 π bonds

67.  Draw the structures of the following molecules:    A.   2-methyl,2-butene





B.   Propanoic acid.

Extra Credits:        

1 point:  Who wrote the poem that begins  "A thing of beauty is a joy forever."?

3 points:    20.00 mL of an unknown, monoprotic, weak acid is titrated with a solution of NaOH of unknown concentration.

The pH of the acid solution before any NaOH is added  is  3.100.

The equivalence point is reached when 28.00 mL of the NaOH solution has been added.

The pH when 14.00 mL of the NaOH has been added is  5.501.  

Find the molarity of the NaOH solution.
