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The last page of this examination is a periodic table 

[Gas constant = 0.008314 kJ/mol K; 1 faraday = 96.5 kJ/V mol e-; (T = 25 ˚C).]

(1) Identify the rate determining step

(a)
the fastest step

(b)
the last step

(c)
the first step

(d)
the slowest step

(e)
the second step
(2)
In a kinetic study of the gas-phase reaction of nitric oxide (NO) with oxygen (O2) to produce nitrogen dioxide (NO2) the following data were obtained for the initial rates of disappearance of NO(g).

	
	Initial Concentrations
	Initial Rate of Reaction of NO

	
	NO
	O2
	

	Exp. 1
	0.0125 M
	0.0253 M
	0.0281 M/s

	Exp. 2
	0.0250 M
	0.0253 M
	0.112 M/s

	Exp. 3
	0.0125 M
	0.0506 M
	0.0561 M/s



The experimental rate law is:



(a)
rate = k[NO][O2]






(b)
rate = k[NO][O2]2






(c)
rate = k[NO]2[O2]



(d)
rate = k[NO]2[O2]2



(e)
none of the above

(3)
The reaction



2H2(g) + 2NO(g) ( 2H2O(g) + N2(g)


is first order in H2 and second order in NO.  Which is the rate law?



(a)
k[H2]2[NO]2


(b)
k[H2][NO]




(c)
k[H2O]2[N2]



(d)
k[H2]2[NO]



(e)
k[H2][NO]2
(4)
For a certain second-order decomposition reaction, the rate is 0.30 mol/(L•s) when the concentration of the reactant is 0.20 M.  What is the rate constant [in units L/(mol•s)] for this reaction?


(a) 7.5


(b) 1.5


(c) 0.67


(d) 3.0


(e) 2.2

(5)
NO reacts with bromine according to the following equation:



2NO(g) + Br2(g) ( 2NOBr(g)


The following data were experimentally obtained for this reaction:

	Exp. #
	Initial [NO]
	Initial [Br2]
	Initial rate of NOBr formation

	1
	1.0M
	1.0M
	0.80M/s

	2
	1.0M
	2.0M
	1.60M/s

	3
	2.0M
	2.0M
	6.40M/s



Determine the rate expression for this reaction.



(a)
rate = k[NO][Br2]



(b)
rate = k[NO]2[Br2]



(c)
rate = k[NO][Br2]2


(d)
rate = k[NO]2[Br2]2


(e)
not enough information

(6)
How many grams of Cadmium metal will be plated out of solution that contains 1.0 M Cd+2  

           using a current of 1.25 amperes applied for 15 minutes?


(a)
18.3 g


(b)
0.66 g


(c) 1.31 g


(d)
2.62 g


(e)
35.2 g

(7)   A molecule with the structural formula
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contains the functional groups (not necessarily in order)

(a) ketone, amine, and alcohol.

(b) carboxylic acid, amine, and ether.

(c) aldehyde, amide, and ketone.

(d) aldehyde, amide, and alcohol.

(e) ketone, amide, and alcohol.

(8)
For which of the following values of the equilibrium constant does the reaction mixture consist mainly of reactants?



(a)
100


(b)
10-3


(c)
103


(d)
105


(e)
10-5
(9)
  When the reaction system, Br2(g) + Cl2(g) [image: image2.wmf]2BrCl(g), was at equilibrium, the concentrations of Br2, Cl2, and BrCl were 0.0060 M, 0.0095 M, and 0.015 M, respectively.  The value of Kc for this system is

(a) 3.9

(b) 53

(c) 27

(d) 260

(e) 0.25

Questions 10 - 12  Consider the reaction CO2(g) + C(s) [image: image3.wmf]2CO(g) with Kc = 14.0 at 800°C

(10)
The equilibrium constant expression for this reaction is



(a)
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(c)
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(d)
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(e)
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 (11)
The equilibrium constant at 800°C



(a)
greatly favors reactant




(b)
greatly favors product



(c)
greatly favors neither reactant or product



(d)
can’t determine from the given data

(12)
The equilibrium constant for the related reaction 
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 at 800°C is



(a)
196





(b)
0.0714




(c)
28.0



(d)
7.0



(e)
3.74

(13)
Predict the direction of reaction when the pressure on an equilibrium mixture of H2(g), Br2(g), an HBr(g) is reduced.





H2(g) + Br2(g) [image: image12.wmf] 2HBr(g)


(a) reaction shifts to the right (more products)


(b) reaction shifts to the left (more reactants)


(c) reaction does not shift

(14)
Which of the following mixtures is a buffer solution? (OAc = acetate ion shorthand C2H5O2 )

      (a)  10 mL of 1 M NaOH +  10 mL of 1 M HCl

      (b)  10 mL of 1 M NaOAc +  10 mL of 1 M NaCl

      (c)  10 mL of 1 M NaOH +  10 mL of 1 M HOAc

      (d)  10 mL of 1 M HOAc +  10 mL of 1 M NaOAc

      (e)  10 mL of 1 M HOAc +  20 mL of 1 M HCl

(15)
A solution that is formed by combining 400 mL of 0.20 M HNO3 with 600 mL of 0.10 M NaOH has an H3O+ concentration of


(a)
0.020 M


(b)
0.20 M


(c)
5.0 x 10-13

(d)
0.060 M


(e)
0.10 M

(16) Determine the molar solubility of Fe(OH)2 in pure water.  Ksp for Fe(OH)2 = 4.87 x 10-17

(a) 1.62 x 10-17 M


(b) 2.44 x 10-17 M


(c) 2.30 x 10-6 M


(d) 3.65 x 10-6 M


(e) 4.03 x 10-9 M

(17)
 For the reaction


[image: image13.wmf]3C(s) + 4H
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S0 = 269 J/(mol.K), H0 = 103.8 kJ/mol

Calculate the equilibrium constant at 25oC for the reaction above.

(a) 1.0
(b) 1.4  104
(c) 1.0  1017
(d) 3.7  1019
(e) 2.1  1032
(18)
What is the solubility product expression for Au(OH)3?


(a)
Ksp = 3[Au3+][OH-]3

(b)
Ksp = [Au3+][3OH-]


(c)
Ksp = [Au3+][OH-]


(d)
Ksp = [Au3+][OH-]3

(e)
Ksp = [Au3+][3OH-]3
(19)
The standard emf (Eo) for the cell using the reaction below is +0.48v


              Zn(s)  +  Ni+2(aq) (  Zn+2(aq)  +   Ni(s)

The emf generated by the cell when [Ni+2] = 2.50M and [Zn+2] = 0.100M is _____ volts

(a) 0.40

(b) 0.56

(c) 0.44

(d) 0.50

(e) 0.52
(20)
Which of the following statements are characteristic of acids?


1.
They are proton donors.


2.
They react with bases to produce a salt and a water.


3.
They taste sour.




(a)
1, 2, and 3




(b)
1 and 2 only




(c)
1 only




(d)
3 only




(e)
2 only

 (21)
The following data are to be used for the question below:

	
	     Ksp

	BaSO4
	1.3 x 10-10

	BaCrO4
	1.6 x 10-10

	AgBr
	5 x 10-13

	PbCrO4
	1.8 x 10-14

	PbCO3
	3.0 x 10-14



Which salt has the lowest molar solubility?




(a)
PbCrO4



(b)
BaSO4



(c)
BaCrO4



(d)
PbCO3



(e)
AgBr

(22)
A 0.10 M aqueous solution of an acid HX has a pH of 4.00.  What is the value of Ka for HX?




(a)
1.0 x 10-4



(b)
1.0 x 10-6



(c)
1.0 x 10-8




(d)
1.0 x 10-7



(e)
1.0 x 10-5
 (23)
Calculate (G° for the following reaction from the data given below:





SO2(g) + 2H2S(g) ( 3S(s) + 2H2O(g)


        (G°f(kJ/mol)


SO2(g)


-300.2


H2S(g)


-33


S(s)


0


H2O(g)


-228.6


From the magnitude and sign of ( G° you can deduce that:


(a) The reaction proceeds spontaneously from reactants to produce the products.


(b) The reaction, as written, does not produce significant amounts of products.


(c) The reaction produces an equilibrium mixture with significant amounts of 


      both reactants and products.

(24)
Arrange the following reactions in order of increasing (S°rxn values:


1.
N2(g) + O2(g) ( 2NO(g)


2.
NH4NO3(s) ( N2O(g) + 2H2O(l)


3.
(NH4)2Cr2O7(s) ( Cr2O3(s) + 4H2O(l) + N2(g)




(a)
1 < 3 < 2




(b) 
2 < 3 < 1




(c) 
3 < 1 < 2




(d)
1 < 2 < 3




(e) 
2 < 1 < 3

(25)
For the reaction MgSO3(s) ( MgO(s) + SO2(g), which is spontaneous only at high temperatures, one would predict that 




(a)
(H is positive and (S is negative.




(b)
(G is positive at high temperatures.




(c)
(H is negative and (S is positive.




(d)
(H is positive and (S is positive.




(e)
(H is negative and (S is negative.

(26)
What is the minimum temperature required for the spontaneous conversion of CCl4(l) to CCl4(g) when (H° is 573 kJ/mol and (S° is 1.64 kJ/(mol • K)?
            ( Hint: Reaction occurs at equilibrium…gives you a hint as to what G is…)


(a)
76°C



(b)
89°C



(c)
215°C



(d)
349°C



(e)
189°C

(27)
The best criterion for the spontaneity of a chemical reaction is the sign of



(a)
(H°



(b)
(So


(c)
(G°



(d)
(T


(e)
T(S

(28)
The redox reaction below occurs in acid solution:



Cu(s)  +  NO3-  ---->  Cu2+  +  NO2

When the equation is correctly balanced, the coefficient on NO3- is


(a)  1


(b)  2


(c)  3


(d)  4

(e) 5

(29)
In an electrochemical cell, a cobalt electrode is immersed in 1.0 M Co2+ and a lead electrode is immersed in 1.0 M Pb2+.



Co2+  +  2e-  ------>  Co

E° = -0.28V



Pb2+  +  2e-  ------>  Pb

E° = -0.13 V


Calculate the E° for this cell.

(a)  -0.15 V

(b)  0.15 V

(c)  -0.41 V

(d)  0.41 V

(e)  none of these

(30)
Calculate the pH of a solution prepared by dissolving 0.25 moles of benzoic acid (HC7H4O2 or 

simply HBz) and 0.15 moles of sodium benzoate (NaC7H4O2 or simply NaBz) in 1.0 liters of 

solution.  (Ka = 6.5 x 10-5)


(a)  4.41


(b)  2.39


(c)  3.97


(d)  10.03


(e)  none of these 


(31)
The nuclide As-76 has a half life of 26.0 hours.  If a sample of As-76 weighs 344g, what mass of As-76 remains after 538 minutes?


(a)  271g


(b)  67.8g


(c)  144g


(d)  437g


(e)  251g
(32) Determine the identity of the nuclide formed from the electron capture by 8137Rb.


(a) 8136Kr


(b) 7735Br


(c) 8036Kr


(d) 8138Sr


(e) 8539Y

(33)
The condensed structural formula for 4-ethyl-2-methyl-2-hexene is:




[image: image14.wmf](
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(34)
A first order chemical reaction is observed to have a rate constant of 35 / min.  What is the  

            corresponding half-life for the reaction?

(a) 18 min

(b) 20 min

(c) 3.2 sec

(d) 1.2 sec

(e) 0.83 sec

(35) The monomer unit for the addition polymer Polyvinylidene chloride is vinylidene chloride 
        (CH2 = CCl2).  What is the formula for the repeating unit of this polymer?
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(36)
What kind of radiation will travel through an electric field on a pathway that will remain 
            unaffected by the field?

(a) a proton

(b) a gamma ray

(c) an electron

(d) an alpha particle

(e) none of the above

(37)
The standard reduction potentials in volts for Zn+2  and  Fe+2  are  -0.76 and -0.44 respectively.  
Determine the value of the Eocell  for a voltaic cell in which the overall reaction is

Zn  +  Fe+2  (  Fe  +  Zn+2

(a) 0.32 volts

(b) -0.32 volts

(c) 1.20 volts

(d)  volts

(e) -0.76 volts

(EC) A rate is equal to 0.0200M/sec.  If [A] = 0.100M and  rate = k[A]2, what is the new rate of the concentration of [A] is increased to 0.200M?
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