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 Choose the best answer to each question.  

[Gas constant = 8.314 J/mol K; 0.08206 atm/mole*K, 1 faraday = 96500 J/V mol e-; at 25oC]

1) What is the name of the compound below?

                       H   H


H3C – C – C – C = CH2

                  H3C    H    CH3


a) 2,4 – methylbutene


b) 2,4-dimethyl-1-pentene


c) 2,5- dimethylpentane


d) 2,4-dimethyl – 4-pentene


e) 2,4-ethylbutene
2) Calculate the pH of a solution that is 0.278 M sodium formate (NaHCO2) and 0.22 M formic acid (HCO2H).  The Ka of formic acid is 1.77 x 10-4.


a) 3.647


b) 4.954


c) 13.90


d) 10.16


e) 3.843

3) Bombardment of uranium-238 with a deuteron (hydrogen-2) generates neptunium-237 and  how many neutrons?


a) 1

b) 2


c) 3


d) 4


e) 5


f) 37

4) If the rate law for the reaction  2A + 3B ( products is first order in A and second order in B, then the rate law is:   Rate = _____________.


a) k[A][B]2


b) k[A][B]


c) k[A]2[B]3

d) k[A]2[B]


e) k[A]2[B]2
5) The conjugate base of HSO4- is


a) H+

b) SO4-2


c) HSO3+

d) H2SO4

e) HSO4+
6) The concentration of fluoride ions in a saturated solution of barium fluoride is _____ M.

The Ksp (solubility product constant) for BaF2 is 1.7 x 10-6 .


a) 1.5 x 10-2

b) 3.0 x 10-3

c) 3.8 x 10-4

d) 7.5 x 10-3

e) 1.4 x 10-4
7) Given the Thermodynamic data in the table below, calculate the equilibrium constant 

(at 298 K) for the reaction:


2SO2 (g)  +  O2 (g) ( ( 2SO3 (g)

	Substance
	Hfo (kJ/mole)
	S0 (J/mole*K)

	SO2 (g)
	-297
	249

	O2 (g)
	0
	205

	SO3 (g)
	-395
	256



a) 1.95

b) 2.40 x 1024

c) 1.06



d) 3.82 x 1023

e) More data is needed.

8) The standard cell potential (Eocell) for the reation below is +0.63 V.  At 25oC, the cell potential for this reaction is _____V when [Zn+2] = 3.0 M and [Pb+2] = 2.0 x 10-4 M.



Pb+2 (aq)  +  Zn (s)  (  Zn+2 (aq)  +  Pb (s)


a) 0.86


b) 0.62


c) 0.40


d) 0.51


e) 0.75

9) The Bronsted-Lowry base is defined as a substance that


a) decreases [H+] when placed in H2O


b) acts as a proton donor


c) increases [OH-] when placed in H2O


d) increases [H+] when placed in H2O


e) acts as a proton acceptor

10) For a given reaction, H = -24.2 kJ/mole  and S = -55.5 J/mole*K.  The reaction will have a G = 0 at _____K.  

a) 0.436


b) 2.29


c) 436


d) 298


e) 2293

11) The equilibrium constant for reaction 1 is K.  The equilibrium constant for reaction 2 is__?



(1)   SO2 (g)  +  ½ O2 (g)  ( ( SO3 (g)



(2)  2SO3 (g)  ( (  2SO2 (g)  +  O2 (g)


a) 1/K2

b) K2

c) 2K


d) –K2

e) ½ K

12) What is the oxidation number of oxygen in K2O2?


a) -1


b) +2


c) +1


d) -2


e) – ½ 


f) 37

13) In the energy profile of a reaction, the species that exists at the maximum on the curve is called the ___

a) product


b) activated complex


c) activation energy


d) atomic state


e) enthalpy of reaction

14) Which of the following would produce an acidic solution?


a) Na2O


b) CaH2

c) MgO


d) CO2

e) none of the above

15) A reaction that is spontaneous as written

a) has an equilibrium position that lies far to the left


b) is very slow


c) is very rapid


d) is also spontaneous in the reverse direction


e) will proceed without outside intervention

16) In which aqueous system is CaF2 LEAST soluble?


a) H2O


b) 0.5 M HF


c) 0.2 M HF


d) 1.0 M HNO3

e) 0.8 M KF

17) Using the data in the table below, which of the conjugate bases below is the weakest base?

	Acid
	Ka

	HoAc
	1.8 x 10-5

	HC7H5O2
	6.3 x 10-5

	HNO2
	4.5 x 10-4

	HF
	6.8 x 10-4



a) NO2-


b) oAc-

c) F-

d) C7H5O2-

e) oAc-   and  C7H5O2- 
18) Which of the following reactions would have a negative S?


a) 2SO2 (g)  +  O2 (g)  (  2SO3 (g)


b) H2O (l)  (  H2O (g)


c) 2C (s)  +  O2 (g)  (  2CO2 (g)

d) NH4Cl (s)  (  NH3 (g)  +  HCl (g)


e) PbCl2 (s)  (  Pb+2 (aq)  +  2Cl- (aq)

19) SO2Cl2 decomposes according to the following reaction




SO2Cl2 (g)  (  SO2 (g)  +  Cl2 (g)

The reaction is first order in SO2Cl2  and the rate constant is  3.0 x 10-6 sec-1 at 600 K.  If the container starts with 3.6 atm of SO2Cl2 at 600 K, what will the pressure of SO2Cl2 be in atm after 

3.0 x 105 sec?


a) 0.19


b) 0.85



c) 3.2


d) 1.5


e) 9.3 x 104

20) Which of the following reactions is a redox reaction?


(1) K2CrO4  +  BaCl2  (  BaCrO4  +  2KCl



(2) Pb2+2  +  2Br-  (  PbBr



(3)  Cu  +  S  (  CuS


a) 1 only


b) 2 only


c) 3 only


d) 1 and 3 only


e) 1 and 2 only

21) If the equilibrium constant for  N2 (g)  +  3H2 (g)  ( (  2NH3 (g)  is Keq = 4.34 x 10-3 at 300oC, at equilibrium


a) products are favored


b) reactants are favored


c) roughly equal amounts of products and reactants are present.


d) only products are present


e) only reactants are present

22) What is the concentration (in M) of hydroxide ions in a solution at 25.0oC with a pH=4.282?


a) 5.22 x 10-5


b) 9.72



c) 4.28


d) 1.92 x 10-10

e) 9.34 x 10-7
23) For the reaction  2C4H10 (g)  +  13O2 (g) (   8CO2 (g)  +  10H2O (g)   Ho is -125 kJ/mole, and S is +253 J/mole*K.  The reaction is


a) nonspontaneous at all temperatures


b) Spontaneous at all temperatures


c) spontaneous only at high temperatures


d) spontaneous only at low temperatures


e) unable to determine without more information

24) Nitrogen dioxide decomposes to nitric oxide and oxygen via the reaction:




2NO2  (  2NO  + O2

In a particular experiment at 300oC, [NO2] drops from 0.0143 to 0.00701 M in 261 sec.  The rate of disappearance of NO2 for this period of time is _____ M/sec.


a) 1.4 x 10-5

b) -8.16 x 10-5

c) 5.59 x 10-5

d) 2.79 x 10-5

e) 35,800

25) Which of the following could be added to a solution of sodium acetate to produce a buffer?


a) acetic acid or hydrochloric acid


b) sodium chloride or potassium acetate


c) acetic acid only


d) hydrochloric acid only


e) potassium acetate only

26) Which of the following expressions is the correct equilibrium constant expression for the reaction   HF (aq)  +  H2O (l)  ( ( H3O+ (aq)  +  F- (aq)  ?


a) [H3O+][F-]  / [HF][H2O]


b) [HF][H2O] / [H3O+][F-]  


c) [F-] / [HF]


d) [H3O+][F-] / [HF]


e) 1 / [HF]

27) Which of the following can be done to shorten the half-life of the radioactive decay of  uranium-238?

a) oxidize it to the +2 oxidation state


b) heat it


c) freeze it


d) convert it to UF6

e) none of the above

28) The standard cell potential (Eocell) of the reaction below is +1.34 V.  The value of Go for the reaction is _____ kJ/mole.



3Cu (s)  +  2MnO4- (aq)  +  8H+ (aq)  (  3Cu+2 (aq)  +  2MnO2 (s)  +  4H2O (l)

a) -259


b) +259


c) -776


d) -24.3


e) +776

29) A reaction vessel is charged with hydrogen iodide, which partially decomposes to molecular hydrogen and iodine:    2HI (g)  ( (  H2 (g)  +  I2 (g).  When the system comes to equilibrium at 425oC, PHI = 0.708 atm, and PH2 = PI2 = 0.960 atm.  The value of Kp at this temperature is


a) 1.84 x 10-2

b) 1.3 x 10-2

c) 6.8 x 10-2

d) 54.3



e) The volume of the reaction vessel is needed to calculate Kp

f) 37

30) The data in the table below were obtained for the reaction  A  +  B  (  C

	Experiment number
	[A] M
	[B] M
	Initial Rate (M/sec)

	1
	0.451
	0.885
	1.13

	2
	0.451
	1.77
	1.13

	3
	1.35
	0.885
	10.17


The rate law for this reaction is   rate = _________.


a) k[C]


b) k[A]2[B]2

c) k[A][B]


d) k[A]2[B]


e) k[A]2
31) The half- life of  223Ra is 11.4 days.  How much of a 200 mg sample remains after 

600 hours?


a) 6.04 mg


b) 0.0302 mg


c) 21.9 mg


d) 0.219 mg


e) 43.8 mg

32) The pH of a solution is prepared by mixing 50 mL of 0.125 M NaOH and 40 mL of 0.125 M HNO3 is____.


a) 11.00


b) 12.14


c) 8.11


d) 13.29


e) 7.00

33) Which solution below has the highest concentration of hydroxide ions?


a) pH = 11


b) pH = 12.5


c) pH = 6.0

d) pH = 8.3


e) pH = 3.0

34) Of the following compounds below, which is an isomer of:

35) Which structure below represents a ketone?

36) What is the coefficient of the permanganate ion when the following equation is balanced?



MnO4-  +  Br-  (  Mn+2  +  Br2    (acidic solution)


a) 1


b) 2


c) 3


d) 4


e) 5

37) What is the missing product from this reaction?


3215 P  (  3216 S  +  _____


a) 0-1 e


b) 42 He


c) o1 p


d) 01 e


e) oo gamma
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