Chemistry 116: General Chemistry

Syracuse University Project Advance

Final Exam, Spring 2015
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[Gas constant = 8.314 J/mol K; 1 faraday = 96500 J/V mol e- ; c = 3x108m/sec]

1. The reaction, 2A  +  B   C,  has the following proposed mechanism:

Step 1:  A + B  [image: image1.wmf]D  (fast equilibrium)

Step 2:  D + B   E  (slow)

Step 3:  E + A   C  +  B  (fast)

If this mechanism is correct, the anticipated rate law is (Hint: Think what to include and not include)
A) Rate = k[A]
B) Rate = k[A][B]
C) Rate = k[A]2[B]
D) Rate = k[A][B]2
E) Rate = k[A]2[B]2
2. The average rate of disappearance of ozone in the reaction 2O3 (g) [image: image2.wmf]¾

®

¾

3O2 (g) was found to be 7.0 ( 10-3 atm/sec over a certain time interval.  What is the rate of appearance of O2 during this interval?

A) 1.0 ( 10-2 atm/sec

B) 7.0 ( 10-3 atm/sec 

C) 5.0 ( 10-3 atm/sec

D) 3.0 ( 10-3 atm/sec

E) 2.0 ( 10-3 atm/sec
3. Which one of the following graphs shows the correct relationship between concentration and time for a reaction that is second order in A?
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4. For the reaction A + B  C, the following data were obtained.  What is the rate law?

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

	1
	0.273
	0.763
	2.83

	2
	0.273
	1.526
	2.83

	3
	0.819
	0.763
	25.47


A) Rate = k[A]3
B) Rate = k[B]3
C) Rate = k[A][B]2
D) Rate = k[A]2[B]

E) Rate = k[A]3[B]

5. A particular first-order reaction has a rate constant of 1.35(102 s-1 at 25.0 °C. What is the magnitude of k at 95.0 °C if Ea = 55.5 kJ/mol?
A) 4.33(1087           
B) 576            
C) 1.36(102            
D) 9.56(103            
E) 2.85(104
6. Which of the following is the correct equilibrium-constant expression for the reaction shown?

CO2(s) + H2O(l) [image: image4.emf]








 H+(aq) + HCO3-(aq)

A) [CO2] / [H+][HCO3-]

B) [H+][HCO3-] / [CO2][ H2O]

C) [CO2][H2O] / [H+][HCO3-]

D) [H+][HCO3-]

E) [H+][HCO3-] / [CO2]
7. What change will be caused by addition of a small amount of HCl to a solution containing   

      fluoride ions and hydrogen fluoride?
HF (( H+ + F-
A) The concentration of hydrogen fluoride will decrease and the concentration of fluoride ions will increase.

B) The concentration of hydronium ions will increase significantly.

C) The concentration of fluoride ions will increase as will the concentration of hydronium ions.

D) The concentration of fluoride ion will decrease and the concentration of hydrogen fluoride will increase.

E) The fluoride ions will precipitate out of solution as its acid salt.
8. Given the following reaction:

CO(g) + 2 H2(g) [image: image5.emf]








 CH3OH (g)

In an experiment, 0.42 mol of CO and 0.42 mol of H2 were placed in a 1.00-L reaction vessel. At equilibrium, there were 0.29 mol of CO remaining. Keq at the temperature of the experiment is 
A) 2.80

B) 17.5

C) 14.5

D) 0.357

E) none of the above
9. A compound decomposes by a first-order process. If 25.0% of the compound decomposes

in 60.0 minutes, the half-life of the compound is ____
A) 65 minutes      
B) 120 minutes      
C) 145 minutes      
D) 180 minutes      
E) 198 minutes
10. Which of the following is true?
A) The rate-determining step of a reaction is the rate of the slowest step 

B) The rate-determining step of a reaction is the rate of the fastest step 

C) Since intermediate compounds can be formed, the chemical equations for the reactions in a multistep mechanism do not always have to add up to give the chemical equation of

the overall process.

D) In a reaction mechanism, an intermediate and the catalyst are always the same thing.

E) All of the above statements are true.
11. The equilibrium constant for reaction 1 is K. The equilibrium constant for reaction 2 is

(1) SO2(g) + (1/2)O2(g) [image: image6.emf]








 SO3(g)

(2) 2SO3(g) [image: image7.emf]








 2SO2(g) + O2(g)

A) K2              
B) 2K               
C) 1/(2K)               
D) 1/K2               
E) -K2
12. Of the following equilibria, which one will shift to the left in response to a 
      decrease in volume? (Hint: Think Pressure)
A) H2(g) + Cl2(g) [image: image8.emf]








 2 HCl(g)

B) 2 SO3(g) [image: image9.emf]








 2 SO2(g) + O2(g)

C) N2(g) + 3 H2(g) [image: image10.emf]








 2 NH3(g)

D) 4 Fe(s) + 3 O2(g) [image: image11.emf]








 2 Fe2O3(s)

E) 2HI(g) [image: image12.emf]








 H2(g) + I2(g)
13. Using the data in the table, which of the conjugate bases below is the strongest base?


Acid Ka
HCH3CO2 
1.8(10-5
HCO2H
1.8(10-4
HClO 
3.0(10-8
HF 
6.8(10-4
A) CH3CO2-          
B) HCO2-          
C) ClO-           
D) F-           
E) CH3CO2- and HCO2-
14. What is the solubility (in M) of PbCl2 in a 0.15 M solution of HCl? 
The Ksp of PbCl2 is 1.6(10-5.
A) 7.1(10-4         
B) 1.1(10-4         
C) 1.8(10-4         
D) 1.6(10-5         
E) 2.0(10-3
15. A 0.1 M solution of __________ has a pH of 7.0.
A) NaF         
B) NH4Cl         
C) KF         
D) NaNO3         
E) Na2S

16. What is the concentration of H3O+ in a solution of 0.075 M KOH at 25° C?

A) 0.075 M

B) 0.150 M

C) 1.33 x 10-13 M

D) 6.66 x 10-14 M

E) none of the above

17. How many milliliters of 0.0850 M NaOH are required to titrate 25.0 mL of 0.0720 M HBr to the equivalence point?
A) 29.5              
B) 0.245              
C) 21.2              
D) 3.92              
E) 0.153
18. Which of the following is/are not a true statement?

(1) CO2 (g)  is an acid according to the Arrhenius, Bronsted-Lowrey and Lewis Concepts of acids and bases.

(2) The Bronsted-Lowrey conjugate acid to OH- is H2O (HOH).

(3) In the following reaction: HPO42-  +  NH4+<======>  H2PO4-  +  NH3,  H2PO4- is a Bronsted-Lowrey base.

A)  1 
B)  2

C)  2 and 3

D)  1 and 3

E)  3

19. The Ka of hypochlorous acid (HClO) is 3.0(10-8 at 25.0°C. 
      Calculate the pH of a 0.0335 M  hypochlorous acid solution.
A) 3.02               
B) 9.50               
C) 4.50               
D) 6.52               
E) 3.35

20. What is the pH of a solution that is 0.010 M in acetic acid (Ka(HC2H3O2) = 1.8 ( 10-5) and  

       0.010 M in sodium acetate?

A) 2.74

B) 3.74

C) 4.74

D) 5.74

E) 6.74

21. Which of the following aqueous solutions is the most acidic?
A) a 1(10-3 M solution of NH4Cl

B) a solution with a pH of 3.0

C) a 1(10-4 M solution of HNO3
D) pure water

E) a solution with a pOH of 12.0
22. The value of G˚ at 25 °C for the following reaction: 

C2H4(g) + H2(g)  ((  C2H6(g)

is ______ kJ/mol. At 298 K, H˚ for this reaction is -137.5 kJ/mol, and S˚ is +120.5 J/K.

A) -173.4         
B) -274.2         
C) 35800         
D) -101.7         
E) -35800
23. For the reaction

2 C4H10(g) + 13 O2(g)  ((  8 CO2(g) + 10 H2O(g)

H˚ is -125 kJ/mol and S˚ is +253 J/K mol. This reaction is ____
A) spontaneous only at high temperature

B) spontaneous only at low temperature

C) nonspontaneous at all temperatures

D) spontaneous at all temperatures

E) unable to determine without more information
24. The purpose of the salt bridge in an electrochemical cell is to __________.

A) provide a source of ions to react at the anode and cathode.

B) provide a means for electrons to travel from the anode to the cathode.

C) provide a means for electrons to travel from the cathode to the anode.

D) provide oxygen to facilitate oxidation at the anode.

E) maintain electrical neutrality in the half-cells via migration of ions.
25. Given the following standard electrode potentials:




Reaction



E°




Li+  <======>  Li


-3.05




Cr3+  <======>  Cr


-0.740




Cu2+  <======>  Cu


0.337


Which one of the reactions below will proceed spontaneously from left to right? (equations below are not necessarily balanced)

A)   Cu  +  Li+  ------>  Cu2+  +  Li

B)   Cr3+  +  Cu2+  ------>  Cr  +  Cu

C)   Cr  +  Cu2+  ------>  Cr3+  +  Cu

D)   Cu  +  Cr3+  ------>  Cu2+  +  Cr

E)    None of the above

26. The product of the nuclear reaction in which 28Si is subjected to neutron capture followed by

    alpha emission is __________.
A) 25Al           
B) 23Mg           
C) 25Mg           
D) 31S           
E) 33S

27. Consider an electrochemical cell based on the reaction:

2H+(aq) +  Sn(s) →  Sn2+(aq) +  H2(g)

Which of the following actions would not change the measured cell potential?
A) increasing the tin (II) ion concentration in the anode compartment

B) lowering the pH in the cathode compartment

C) addition of more tin metal to the anode compartment

D) increasing the pressure of hydrogen gas in the cathode compartment

E) Any of the above will change the measured cell potential.
28.  Which of the following fundamental particles has the largest mass?

A)  beta

B)  gamma

C)  proton

D)  neutron

E)  alpha

29. The mass of a proton is 1.00728 amu and that of a neutron is 1.00867 amu. What is the mass

defect (in amu) of a [image: image14.png]80,
80
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 nucleus? (The mass of a nickel-60 nucleus is 59.9308 amu.)

A) 0.5449           
B) 28.2038           
C) 1.2374           
D) 1.3066           
E) 0.5505
30. When 
[image: image15.wmf]  
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 undergoes electron capture, what nuclide is produced?

A) 
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B) 
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C) 
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B


D) 
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E) 
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31. How many isomers are possible for C4H10?
A) 1             
B) 2             
C) 3             
D) 4             
E) 10

32. Which one of the following compounds is an isomer of CH3CH2CH2CH2OH?

A) CH3CH2CHCH3
                   (           

                   OH
B) CH3CHCH3
            (           

            OH

C) CH3CH2CH2OH
D)                     O

                         ((
     CH3CH2CH2CH

E) CH3OH
33.  List, in order (i) through (iv), the functional group for each of the following compounds:
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(1) alcohol


(2) aldehyde


(3) amide


(4) carboxylic acid


(5) ester


(6) ether


(7) ketone

A)  2,1,3,7

B)  7,2,3,6

C)  7,1,4,2

D)  5,6,4,2

E)  3,1,5,2

EC. Given the thermodynamic data in the table below, what is the equilibrium constant at 298 K for the reaction shown? (SHOW ALL WORK)
2 SO2(g) + O2(g) [image: image22.emf]








 2 SO3(g)

[image: image23.png]Substancel AH{® (kJ/mol) l S° (J/mol « K)

5072 (g) -297 249

02 (g) 0 205
503 (g) -395 256
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