Chemistry 116: General Chemistry

Syracuse University Project Advance

Final Exam, Spring 2016
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 Choose the best answer to each question.  

[Gas constant = 8.314 J/mol K; 0.0826 l*at,/mole*K,1 faraday = 96500 J/V mol e-; at 25oC]

1. A Brønsted-Lowry base is defined as a substance that 
A. increases [H+] when added to H2O.
B. increases [OH-] when added to H2O.
C. decreases [H+] when added to H2O.
D. acts as a proton acceptor.
E. acts as a proton donor.
2. Which compound is an isomer of CH3–C–CH2–CH3?
                                                                      ||

                                                                     O
A. CH2=CH–CH2–CH2–OH
B. CH3–C–CH3
               ||

               O

C. CH3–CH2–CH
     ||

     O

D. CH3–CH2–O–CH2–CH3
E. CH3–C–CH2–NH2
 ||

O

3. The following reaction has H = -200 kJ/mol and activation energy Ea = 11 kJ/mol.
NO(g)  +  O3(g)  (((  NO2(g)  +  O2(g)
What is the activation energy for the reverse reaction?
A. -11 kJ/mol
B. 11 kJ/mol

C. 189 kJ/mol
D. 200 kJ/mol
E. 211 kJ/mol
4. The Keq for the equilibrium below is 7.52×10-2 at 480.0°C. 

2Cl2(g)  +  2H2O(g)  (((  4HCl(g)  +  O2(g)

What is the value of Keq at this temperature for the following reaction?

2HCl(g)  +  ½O2(g)  (((  Cl2(g)  +  H2O(g)

A. -0.0376

B. 5.66×10-3
C. 0.274

D. 3.65

E. 13.3

5. The following rate data were obtained for the reaction:  2A + B    C + 2D



[A]
[B]
initial rate, M/s



0.13
0.13
0.071



0.26
0.13
0.28



0.26
0.26
0.28 


Which is the correct rate law for this reaction?

A. rate = k[A]2


B. rate = k[A][B]

C. rate = k[A]2[B]

D. rate = k[B]

E. rate = k[C][D]2/[A]2[B]

6. The daughter isotope produced by the beta decay of [image: image1.emf]
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7. If a reaction is endothermic, it can be spontaneous only if S is ______, and then only at ______ enough temperatures.

A. positive, low

B. positive, high

C. negative, low

D. negative, high

E. Such a reaction cannot be spontaneous.

8. What is the pH of a 0.20 M solution of HCN?  (Ka = 4.910-10 for HCN)?

A. 2.1

B. 4.1

C. 5.0

D. 6.9

E. 9.3

9.  Given that E˚ = 1.10 V for the reaction, Zn(s) + Cu2+(aq)    Zn2+(aq) + Cu(s), what is E when [Zn2+] = 0.050 M and [Cu2+] = 5.0 M?
A. 1.10×10-2 V
B. 1.16 V
C. 1.22 V
D. 1.51 V

E. 1.74 V

10. The equilibrium-constant expression depends on the __________ of the reaction.

A. temperature

B. initial quantities of reactants and products

C. mechanism

D. stoichiometry
E. mechanism and stoichiometry
11. Metal oxides are typically __________ while nonmetal oxides are typically __________. 

(Hint: Recall Arrhenius definition of an acid and a base … what else other than the ion goes in?)

A. basic, amphoteric
B. amphoteric, acidic
C. acidic, basic
D. amphoteric, basic

E. basic, acidic
12.  Calculate the molarity (M) of the final solution after 20 mL of 0.30 M KOH is added to 100 mL of 0.15 M HCN.

A. 0.090

B. 0.075

C. 0.450

D. 0.175

E. 0.1125

13.  The second-order reaction, 2 A     B, has a rate constant of 0.13 M-1s-1.  From an initial concentration of A of 0.26 M, what time is necessary to decrease the concentration to 0.13 M?

A. 4.4×10-3 s

B. 1.7×10-2 s

C. 0.50 s

D. 1.0 s

E. 30 s

14. What is the name of the following compound?
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A. 2,3-diethylpentane
B. 2,3-diethyl-2-methylbutane
C. 3,3,4-trimethylhexane
D. 2-ethyl-3,3-dimethylpentane
E. 2-ethyl-2,3-dimethylpentane
15.  Calculate G˚ for the following reaction, given Gf˚ for each compound.

2 HNO3(aq) + NO(g)     3 NO2(g) + H2O(l)
Gf˚ (kJ/mol):
-110.9
87.6
51.3
-237.1
A. -162.4 kJ/mol
B. -87.6 kJ/mol
C. -54.5 kJ/mol
D. 51.0 kJ/mol
E. 171.1 kJ/mol
16.  What is the reactant "X" in this reaction?
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17.  What is the concentration (in M) of hydroxide ions in a solution with pH = 4.282 at 25.0˚C?

A. 1.91×10-10
B. 5.22×10-5
C. 4.28

D. 9.72

E. 1.66×104
18.  Which one of the following processes produces a decrease in the entropy of the system?
A. compression of a gas
B. dissolution of solid KCl in water 

C. mixing of two gases in a container
D. boiling water to form steam
E. all of the above
19.  What is the correct equilibrium expression for this reaction?  (Hint: Make sure the equation is balanced.) 

H2S(g) + I2(s) [image: image14.emf]







 HI(g) + S(s)
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20.  Given that 6.1 mg of calcium oxalate dissolves in 1.0 L of water at 25˚C, what is Ksp for calcium oxalate?  (Oxalate is C2O42-.)
A. 1.1×10-13
B. 2.3×10-9
C. 3.7×10-5                                                                                                                                                                                                                                                                                                               

D. 4.8×10-2
E. 7.8×10-2
21.  The reaction below is exothermic:

2SO2 (g)  +  O2 (g) [image: image20.emf]







  2SO3 (g)

One could increase the number of moles of SO3 present by
A. increasing the temperature.

B. removing some oxygen.

C. adding a catalyst.

D. increasing the volume of the container.

E. increasing the pressure.

22.  Which of the following statements is true?
A. The "belt of stability", defined by the known stable isotopes, follows the line with 1:1 neutron-to-proton ratio.

B. Nuclei above the belt of stability tend to decay by positron emission.

C. Nuclei with more than 84 protons tend to decay by alpha emission.

D. Radioactive decay necessarily produces a nucleus with fewer protons.

E. All of these statements are true.
23.  Addition of which reagent(s) to a 1.0 M solution of the weak acid HF could produce a buffer?

i. 0.1 M HCl

ii. 0.5 M NaOH

iii. 0.8 M NaF

A. I

B. II

C. III

D. I or II

E.  II or III

24.  Consider the reaction:

Ag+ (aq)  +  Cl- (aq)  →  AgCl (s)

Given the following table of thermodynamic data at 298 K:


[image: image21.jpg]Substance | AH¢” (kJ/mol) | S° (J/K- mol)

Ag™ (aq) 105.90 73.93

CI- (aq) -167.2 56.5
AgCl(s) -127.0 96.11



 

The value of K for the reaction at 25°C is

A. 1.9×10-10
B. 810

C. 1.8×104
D. 5.3×109
E. 3.7×1010
25.  Consider the oxidation of SO2(g) to form SO3(g) in the presence of NO(g):



Eqn. 1

O2(g)  +  2 NO(g)  ------>  2 NO2(g)



Eqn. 2

2 NO2(g)  +  2 SO2(g)  ------>  2 NO(g)  +  2 SO3(g)


With the Net Equation:



Eqn. 3

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


Which of the following is a catalyst?



(a)
O2


(b)
NO



(c)
NO2


(d)
SO2


(e)
SO3
26.  Consider the reaction:



C(s)  +  2 N2O(g)   <======>  CO2(g)  +  2N2(g)


The equilibrium constant expression for this reaction is:



(a)
[CO2][N2] / [C][N2O]



(b)
[CO2][N2]2 / [C][N2O]2


(c)
[CO2][N2]2 / [N2O]2



(d)
[N2O]2 / [CO2][N2]2


(e)
[C][N2O]2 / [CO2][N2]2

27.  In which of the following processes will S be negative?

I. 2 H2O(g)  ------>  2 H2(g)  +  O2(g)

II. CaO(s)  +  CO2(g)  ------>  CaCO3(s)

III. HgO(s)  ------>  Hg(l)  +  1/2 O2(g)



(a)
I only



(b)
II only



(c)
III only



(d)
I and II only



(e)
I and III only

28.  Given the following standard electrode potentials:




Reaction

E°



Ce3+  <====>  Ce

-2.48



Pb2+  <====>  Pb

-0.126



Co3+  <====>  Co2+

1.84


Which one of the reactions below will not proceed spontaneously from left to right?



(a)
Ce  +  Co3+  ------>  Ce3+  +  Co2+


(b)
Co2+  +  Ce  ------>  Co3+  +  Ce3+


(c)
Co2+  +  Ce3+  ------>  Co3+  +  Ce



(d)
Pb2+  +  Co3+  ------>  Pb  +  Co2+


(e)
None of the above

29. When the equation for the following reaction in basic solution is balanced, what is the sum of the coefficients?



MnO4-(aq)  +  CN-(aq)  ------>  MnO2(s)  +  CNO-(aq)

(a)  13

(b)  8

(c)  10

(d)  20

(e)  11

30.  Which radioactive emanations have a charge of -1?

(a) neutrons 

(b) gamma rays 

(c) alpha particles 

(d) beta particles

31.  As the temperature of a sample of a radioactive element decreases, the half-life will

(a) decrease 

(b) increase 

(c) remain the same

32.  The pOH of a solution is 4.60.  What is the concentration of H3O+ in the solution?

(a)
3.98 x 10-10 M.

(b)
2.51 x 10-5 M.

(c)
3.44 x 10-7 M.

(d)
5.22 x 10-13 M.

(e)
None of the above.

33.  Consider the Ka values for the following acids:




HF, 6.8 x 10-4



HNO2, 4.5 x 10-4



HOBr, 2.5 x 10-9



HCN, 4.9 x 10-10


Which of the following is the weakest acid?

(a)
HF

(b)
HNO2
(c)
HOBr

(d)
NH4+
(e)
HCN

34.  In the following reaction:    Pb  +  2 Ag+  ------>  Pb2+  +  2 Ag


the Ag+ is

(a)
reduced, and the oxidation number changes from +1 to 0.

(b)
reduced, and the oxidation number changes from +2 to 0.

(c)
oxidized, and the oxidation number changes from 0 to +1.

(d)
oxidized, and the oxidation number changes from +1 to 0.

(e)
None of the above.

35.  The IUPAC name of the compound, CH3CH2CH=CHCH2CH3, having the two H’s on the same “side” of the double bond is

(a)
cis-2-hexane

(b)
cis-3-hexyne

(c)
cis-3-hexanal

(d)
cis-2-hexene

(e)
cis-3-hexene
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