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F = 96,500 Coulombs/mole e-
1.
The oxidation number of manganese in NaMnO4 is:


(A)
+2.


(B)
+3.


(C)
+5.


(D)
+7.


(E)
+9.

2.
Consider the reaction Zn (s) + Cu2+ (aq) → Zn2+ (aq) + Cu (s).  The species being oxidized is:


(A)
Zn (s).


(B)
Cu2+ (aq).


(C)
Zn2+ (aq).


(D)
Cu (s).

3.
Consider the unbalanced reaction C6H12O6 (aq) + V5+ (aq) → V2+ (aq) + CO2 (g) that occurs in acid.  The species being reduced is:


(A)
C6H12O6 (aq).


(B)
V5+ (aq).


(C)
V2+ (aq).


(D)
CO2 (g).

4.
In lecture we observed the reaction of a lead metal strip placed in aqueous CuSO4 (aq); Cu (s) is formed—the half reactions can be found in the Table provided.  The oxidizing agent is:


(A)
Pb (s).


(B)
Pb2+ (aq).


(C)
Cu (s).


(D)
Cu2+ (aq).


(E)
SO42- (aq).

5.
The calculated cell potential (voltage) for the 2 Li (s) + Cu2+ (aq) → 2 Li+ (aq) + Cu (s) is:


(A)
+  0.340 V.

(B)
+  2.700 V.


(C)
+  3.040 V.


(D)
+  3.380 V.


(E)
+  5.906 V.

6.
A student provides a current of 3.25 amps through an aqueous solution of Al(NO3)3 for 5.00 hours. The voltage is such that aluminum metal is deposited at the cathode.  The mass of aluminum deposited is:


(A)
0.0909 g.


(B)
1.54 g.


(C)
2.73 g.


(D)
2.73 g.


(E)
5.45 g.

7.
Consider Co2+ (aq), Pb2+ (aq), Cu2+ (aq), Ag+ (aq), and Li+ (aq). The strongest oxidizing agent is:


(A)
Co2+ (aq).


(B)
Pb2+ (aq).


(C)
Cu2+ (aq).


(D)
Ag+ (aq).


(E)
Li+ (aq).

8.
When a beta particle is emitted, 


(A)
An electron is converted to a helium nucleus.


(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.

9.
Am-243 decays to produce a beta particle and ______________________.


(A)
Cm-243.


(B)
Am-242.


(C)
Am-245.


(D)
Np-243.


(E)
Np-241.

10.
Ra-226 decays to produce an alpha particle and ______________________.


(A)
Rn-222.


(B)
Rn-226.


(C)
Fr-226.


(D)
Fr-222.

(E)
Po-222.

11.
A student obtains a sample of Sr-90 (t1/2 = 28.5 years) containing 50,000 atoms.  How long will it take for the sample to decay to 25,000 atoms of Sr-90? 


(A)
90 years.


(B)
45 years.


(C)
28.5 years.


(D)
14.25 years.


(E)
57.0 years.

12.
A student obtains a sample of Sr-90 (t1/2 = 28.5 years) containing 50,000 atoms.  How long will it take for the sample to decay to 1880 atoms of Sr-90? 


(A)
135 years.


(B)
151 years.


(C)
162 years.


(D)
302 years.


(E)
1880 years.

13.
Consider U-238.  U-238 has: 


(A)
90 protons and 238 neutrons.


(B)
90 protons and 148 neutrons.


(C)
92 protons and 146 neutrons.


(D)
119 protons and 119 neutrons.


(E)
235 protons and 238 neutrons.

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


(A)
An example of nuclear fusion is 11H + 21H → 32He.


(B)
An example of nuclear fission is 10n + 23592U → 13752Te + 9740Zr + 2 10n.


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


(D)
Gamma radiation has a mass of –1.


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

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.  The energy released from the combustion of one mole of octane is greater than the energy released from the fission of one mole of uranium–235.


(A)
True.


(B)
False.

17.
True or False.  mer- and fac- isomers exist for [CoCl3F3]3-.


(A)
True.


(B)
False.

18.
True or False.  Ethylene diamine tetraacetic acid (edta) is a hexadentate.


(A)
True.


(B)
False.

19.
Which of the following is NOT a Lewis base is the presence of a transition metal ion?


(A)
Cl-.


(B)
F-.


(C)
H2O.


(D)
NH3.


(E)
CH4.
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1.[6]
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.[4]
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.

[Turn over for questions 3-5]

3.[6]
Balance the following unbalanced redox equation in acid: 

Cr2O72- (aq) + Cl- (aq) → Cr3+ (aq) + Cl2 (g)

Place your final balanced equation in the box below.

4.[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.[4]
Sketch the cis- and trans- isomers for [CoBr2F4]3- and identify each as being polar or non-polar.

	Polar or non-polar? _____________
	Polar or non-polar? _____________

	cis-[CoBr2F4]3-
	trans-[CoBr2F4]3-








