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This exam consists of 16 multiple-choice questions and 5 open-ended questions.  Each multiple-choice question has four points associated with it--select the best answer by filling in the corresponding circle on the rear page of the answer sheet.  Each open-ended question has different points associated with it—1 has 12, 2 has 7, 3 has 7, 4 has 5, and 5 has 5—show all your work.  If you have any questions before the exam, please ask.  If you have any questions during the exam, please raise your hand to attract the attention of a proctor.  The proctor will come to you.  Open and start this exam when instructed.  Present your ID card when submitting the exam.  Place your open-ended portion of this exam in the appropriate stack.  Place your 3" x 5" notecard in the appropriate stack.  You may keep the multi-choice portion of this exam, so please mark the answers you selected on it. 

Please read each question carefully.  Terms such as true, false, each, less than, reduced and oxidized are used.

F = 96,485 coulombs per mole e-

All Conditions are Standard

1.
The oxidation number of each cobalt in Co2(SO4)3 is:


(A)
+2.


(B)
+3.


(C)
+4.


(D)
+5.


(E)
+6.

2.
Consider the reaction 2 AgNO3 (aq) + Cu (s) → 2 Ag (s) + Cu(NO3)2 (aq).  Each silver ion:


(A)
has gained one electron.


(B)
has gained two electrons.


(C)
has lost one electron.


(D)
has lost two electrons.


(E)
is spectator.

3.
Consider the reaction Zn (s) + Cu2+ (aq) → Zn2+ (aq) + Cu (s).  Which of the following statements is false?


(A)
This process is spontaneous.


(B)
Cu2+ (aq) is being reduced.


(C)
Cu2+ (aq) is gaining electrons.


(D)
Zn2+ (aq) is the oxidizing agent.


(E)
Two moles of electrons are transferred for each mole of Cu (s) generated.

4.
In lecture we observed the reaction of a lead metal strip placed in aqueous silver nitrate—the half reactions can be found in the Standard Electrode Potential Table provided.  Which of the following statements is false?


(A)
Lead metal will lose electrons.


(B)
Nitrate ion will gain electrons.


(C)
Silver ion will gain electrons.


(D)
The mass of the lead metal strip will decrease.


(E)
The nitrate ion has a charge of minus one.

5.
The calculated cell potential for the Mg (s) + Sn2+ (aq) → Mg2+ (aq) + Sn (s) is:


(A)
+ 2.219 V.

(B)
+ 2.493 V.


(C)
+ 2.356 V.


(D)
+ 0.137 V.


(E)
+ 1.100 V.

6.
A student provides a current of 1.500 amps through an aqueous solution of Cu(NO3)2 for 7.000 hours. The voltage is such that copper is deposited at the cathode.  The mass of copper deposited is:


(A)
0.0804 g.


(B)
0.1608 g.


(C)
6.222 g.


(D)
12.44 g.


(E)
24.89 g.

7.
An example of a primary cell is:


(A)
the dry cell (alkaline battery).


(B)
the nickel-metal hydride cell (NiMH).


(C)
the nickel-cadmium cell (NiCd).


(D)
the lead-acid cell (lead-acid storage battery currently used in many automobiles).


(E)
the lithium ion cell (Li-ION).

8.
Consider F2 (g), Cl2 (g), Cu2+ (aq), H+ (aq), and Li+ (aq).  The strongest oxidizing agent is:


(A)
F2 (g).


(B)
Cl2 (g).


(C)
Cu2+ (aq).


(D)
H+ (aq).


(E)
Li+ (aq).

9.
When a beta particle is emitted, 


(A)
An X-ray is released.


(B)
A gamma ray is released.


(C)
Two gamma rays are released.


(D)
A proton is converted to a neutron.


(E)
A neutron is converted to a proton.

10.
The mode of decay that is unaffected by a magnetic field is:


(A)
Alpha emission.


(B)
Beta emission.


(C)
Gamma emission.

[Only three choices]

11.
Gd-150 decays to produce an alpha particle and ______________________.


(A)
Gd-146.


(B)
Tb-150.


(C)
Tb-146.


(D)
Sm-150.


(E)
Sm-146.

12.
U-235 decays to produce a beta particle and ______________________.


(A)
Pa-235.


(B)
Th-235.


(C)
Th-231.


(D)
U-238.


(E)
Np-235.

13.
A student obtains a sample of C-11 (t1/2 = 20.39 minutes) containing 2,000 atoms.  How long will it take for the sample to decay to 250 atoms of C-11? 


(A)
6.797 minutes.


(B)
61.17 minutes.


(C)
0.6931 minutes.


(D)
0.6931 years.


(E)
163.1 minutes.

14.
Considering nuclear chemistry, which of the following statements is false?


(A)
A Geiger counter can be used to detect radioactive decay.


(B)
Radioactive decay is a first-order decay process.


(C)
The half-life is the time required for a sample to decay to one-half its original amount.


(D)
The orange pigment in certain ceramic glazes appears to be radioactive.


(E)
Tritium (hydrogen-3) is not radioactive.

15.
Considering the carbon cycle and radiocarbon dating, which of the following statements is false?


(A)
The carbon-14 concentration in fossils is less than the carbon-14 concentration in you.


(B)
Carbon-14 in living organisms does not undergo decay.


(C)
Carbon-14 can be used to date specimens previously in the carbon cycle.


(D)
Carbon-14 is generated in the upper atmosphere.

16.
True or False.  Consider two reactions:  the combustion of octane and the beta decay of thorium-234.  The energy released for one gram of octane is greater than the energy released for one gram of thorium-234.


(A)
True.


(B)
False.
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YOU MUST SHOW ALL WORK TO RECEIVE CREDIT

1.
Consider: 2 Al (s) + 6 H+ (aq) → 2 Al3+ (aq) + 3 H2 (g).

(a)
Which species is gaining electrons?  ______________

(b)
How many electrons are being transferred for the process shown?  ______________

(c)
Which species is being reduced?  ______________

(d)
Which species is being oxidized?  ______________

(e)
Which species is the reducing agent?  ______________

(f)
Which species is the oxidizing agent?  ______________

2.
Sketch our "General Chemistry Battery" [Zn (s) + Cu(NO3)2 (aq) → Zn(NO3)2 (aq) + Cu (s)].  Indicate all components and show the flow of electrons and ions.

3.
Balance the following unbalanced redox equation in acid: 

MnO4- (aq) + C2H2O4 (aq) ---> Mn2+ (aq) + CO2 (g)

Place your final balanced equation in the box below.

4.
A student obtains a sample of C-11 (t1/2 = 20.39 minutes) containing 2,000 atoms.  How long will it take for the sample to decay to 312 atoms of C-11?

5.
Explain what occurs with electron capture.







