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This exam consists of 38 multiple-choice questions.  Each question has four points associated with it.  Select the best multiple-choice answer by filling in the corresponding circle on the rear page of the answer sheet.  If you have any questions before the exam, please ask.  If you have any questions during the exam, please ask the instructor.  Open and start this exam when instructed.  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.

	Ka[CH3COOH (aq)] = 1.80 x 10-5
(acetic acid)
	Ka[C6H5COOH (aq)] = 6.30 x 10-5
(benzoic acid)

	Ka[CH2ClCOOH (aq)] = 1.40 x 10-3
(chloroacetic acid)
	Kb[NH3 (aq)] = 1.80 x 10-5
(ammonia)

	Ksp [PbF2, lead fluoride] = 3.6 x 10-8
	F = 96,485 Coulombs/mole e-



"Pink Sheet:"

	Reduction Half‑Reaction
	E º, volt

	Acidic Solution
	

	F2 (g) + 2 e- → 2F- (aq)
	+2.866

	O3(g) + 2 H+(aq) +  2 e- → O2 (g) + H2O(l)
	+2.075

	S2O82- (aq) + 2 e- → 2 SO42- (aq)
	+2.01

	H2O2 (aq) + 2H+ (aq) + 2 e- → 2 H2O(l)
	+1.763

	MnO4-(aq) +  8H+ (aq) + 5 e- → Mn2+(aq) + 4 H2O(l)
	+1.51

	PbO2 (s)+ 4H+ (aq) + 2 e- → Pb2+(aq) + 2 H2O(l)
	+1.455

	Cl2 (g) + 2 e- → 2 Cl- (aq)
	+1.358

	Cr2O72- (aq) + 14 H+ (aq) + 6 e- → 2 Cr3+(aq) + 7 H2O(l)
	+1.33

	MnO2(s) + 4H+ (aq) + 2 e- → Mn2+(aq) + 2 H2O(l)
	+1.23

	O2(g) + 4H+ (aq) + 4 e- → 2 H2O(l)
	+1.229

	2 IO3- (aq) +12H+ (aq)  + 10 e- → I2(s) + 6 H2O(l)
	+1.20

	Br2(l) + 2 e- → 2 Br- (aq)
	+1.065

	NO3- (aq) + 4H+ (aq) + 3 e- → NO(g) + 2 H2O(l)
	+0.956

	Ag+ (aq) + e- → Ag(s)
	+0.800

	Fe3+(aq) + e- → Fe2+(aq)
	+0.771

	O2(g) + 2H+ (aq) + 2 e-  → H2O2(aq)
	+0.695

	I2(s) + 2 e- → 2 I- (aq) 
	+0.535

	Cu2+(aq) + 2 e- → Cu(s)
	+0.340

	SO42- (aq) + 4H+ (aq) + 2 e- → 2 H2O(l) + SO2(g)
	+0.17

	Sn4+ (aq)  + + 2 e- → Sn+ (aq)
	+0.154

	S(s) + 2H+ (aq) + 2 e- → H2S(g)
	+0.14


	2H+(aq) + 2 e- → H​2​​​​​​​(g)
	0

	Pb 2+(aq) + 2 e- → Pb(s)
	-0.125

	Sn2+(aq) + 2 e- → Sn(s)
	-0.137

	Co2+(aq) + 2 e- → Co(s)
	-0.277

	Fe2+(aq) + 2 e- → Fe(s)
	-0.440

	Zn2+(aq) + 2 e- → Zn(s) 
	-0.763

	Al3+(aq) + 3 e- → Al(s)
	-1.676

	Mg2+(aq) + 2 e- → Mg(s)
	-2.356

	Na+(aq) + e- → Na (s)
	-2.713

	Ca2+(aq) + 2 e- → Ca(s)
	-2.84

	K+(aq) + e- → K(s)
	-2.924

	Li+(aq) + e- → Li(s)
	-3.040

	Basic Solution
	

	O3(g) + H2O(l) + 2 e- → O2(g) + 2 OH-(aq)
	+1.246

	OCl-(g) + H2O(l) + 2 e- →Cl-(aq) + 2 OH-(aq)
	+0.890

	O2(g) + 2 H2O(l) + 4 e- →4 OH-(aq)
	+0.401

	2 H2O(l) + 2 e- → H2(g) + 2 OH-(aq)
	-0.828


1.
The pH of 0.040 M HNO3 (aq) is:


(A)
0.040.


(B)
0.140.


(C)
1.40.


(D)
12.60.


(E)
13.96.

2.
The [OH-] of 0.040 M HNO3 (aq) is:


(A)
0.040 M.


(B)
0.140.


(C)
1.00 x 10-7 M.


(D)
2.50 x 10-13 M.


(E)
2.50 x 10-14 M.

3.
CH2ClCOOH (aq) is a weak acid (Ka given above).  The pOH of 0.175 M CH2ClCOOH (aq) is:


(A)
0.0156.


(B)
1.80.


(C)
2.51.


(D)
2.74.


(E)
12.2.

4.
The pH of a buffer system which is 0.700 M CH3COOH (aq) and 1.40 M CH3COONa (aq) is:


(A)
0.700.


(B)
2.00.


(C)
2.85.


(D)
4.44.


(E)
5.05.

5.
A student titrates 0.452 grams of KHP (potassium hydrogen phthalate; MW=204.2 g/mol) to the equivalence point with 34.08 mL of NaOH (aq).  The concentration of the NaOH solution is:


(A)
15.4 M.


(B)
13.6 M.


(C)
0.0913 M.


(D)
0.0650 M.


(E)
0.0136 M.

6.
Consider the reaction of ammonia (NH3), and water.  The conjugate acid is:


(A)
H2O.


(B)
NH3.


(C)
HCOO-.


(D)
H+.


(E)
NH4+.

7.
The pH of 1.00 M ammonium nitrate, NH4NO3 (aq), is:


(A)
Greater than 7.00.


(B)
7.00.


(C)
Less than 7.00.

8.
The Ksp for Pb(OH)2 is 2.8 x 10-16.  The solubility of Pb(OH)2 is:


(A)
1.4 x 10-8 M.


(B)
1.9 x 10-8 M.


(C)
4.1 x 10-6 M.


(D)
2.8 x 10-16 M.


(E)
5.6 x 10–2 M

9.
Consider the combustion of propane:  C3H8 (g) + 5 O2 (g) → 3 CO2 (g) + 4 H2O (g)


(A)
ΔH = (+), ΔS = (+), and ΔG = (-).


(B)
ΔH = (+), ΔS = (-), and ΔG = (-).


(C)
ΔH = (-), ΔS = (+), and ΔG = (-).


(D)
ΔH = (-), ΔS = (-), and ΔG = (-).

10.
Which of the following statements is true?


(A)
All endothermic processes which result in a system of greater disorder are spontaneous.


(B)
All endothermic processes which result in a system of greater order are spontaneous.


(C)
All exothermic processes which result in a system of greater disorder are spontaneous.


(D)
All exothermic processes which result in a system of greater order are spontaneous.

11.
Which of the following processes exhibits an increase in entropy of the system?


(A)
NaCl (aq) → NaCl (s)


(B)
CH3OH (g) → CH3OH (l)


(C)
H2O (g) → H2O (s)


(D)
2 NO2 (g) → N2O4 (g)


(E)
CH3CH2OH (s) → CH3CH2OH (l)

12.
A solution was made 5.0 x 10-3 M in [Pb2+] and 1.5 x 10-3 M in [F-].


(A)
A precipitate will form.


(B)
A precipitate will not form.

13.
The oxidation number of Mn in KMnO4 is:


(A)
+2.


(B)
+4.


(C)
+7.


(D)
-4.


(E)
-7.

14.
Consider the reaction Cl2 (g) + 2 Ag (s) → 2 Cl- (aq) + 2 Ag+ (aq).  The species being oxidized is:


(A)
Cl2 (g).


(B)
Ag (s).


(C)
Cl- (aq).


(D)
Ag+ (aq).

15.
The calculated cell potential (voltage) for the 2 K (s) + Co2+ (aq) → 2 K+ (aq) + Co (s) is:


(A)
+  0.340 V.

(B)
+  1.1 V.


(C)
+  2.370 V.


(D)
+  2.647 V.


(E)
+  3.201 V.

16.
A student provides a current of 12.00 amps through an aqueous solution of Cr(NO3)3 for 2.00 hours. The voltage is such that chromium metal is deposited at the cathode.  The mass of chromium deposited is:


(A)
26.0 g.


(B)
17.3 g.


(C)
0.0192 g.


(D)
52.0 g.


(E)
0.0577 g.

17.
Consider Na+ (aq), Pb2+ (aq), Zn2+ (aq), Ag+ (aq), and Li+ (aq). The strongest oxidizing agent is:


(A)
Na+ (aq).


(B)
Pb2+ (aq).


(C)
Zn2+ (aq).


(D)
Ag+ (aq).


(E)
Li+ (aq).

18.
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.

19.
Al-28 decays to produce a beta particle and ______________________.


(A)
Si-28.


(B)
Na-26.


(C)
Na-24.


(D)
U-238.


(E)
P-32.

20.
Pm-150 decays to produce an alpha particle and ______________________.


(A)
Pm-146.


(B)
Pr-146.


(C)
Pm-151.


(D)
Pr-150.

(E)
Sm-150.

21.
A student obtains a sample of Cu-64 (t1/2 = 12.8 hours) containing 1,000,000 atoms.  How many Cu-64 atoms will remain after 1 week (168 hours)?


(A)
10,128 Cu-64 atoms.


(B)
5,952 Cu-64 atoms.


(C)
254 Cu-64 atoms.


(D)
112 Cu-64 atoms


(E)
Zero Cu-64 atoms.

22.
Consider Bk-247.  Bk-247 has: 


(A)
97 protons and 247 neutrons.


(B)
150 protons and 97 neutrons.


(C)
97 protons and 150 neutrons.


(D)
247 protons and 247 neutrons.


(E)
247 protons and 238 neutrons.

23.
Consider the complex [CoF3(NH3)3].  Which of the following statements is true?


(A)
[CoF3(NH3)3] has cis- and trans- isomers and cis- is polar and trans- is non-polar.


(B)
[CoF3(NH3)3] has cis- and trans- isomers and cis- is non-polar and trans- is polar.


(C)
[CoF3(NH3)3] has cis- and trans- isomers and both are polar.


(D)
[CoF3(NH3)3] has mer- and fac- isomers and mer- is non-polar and cis- is polar.

(E)
[CoF3(NH3)3] has mer- and fac- isomers and both are polar.

24.
Which of the following is NOT a Lewis base is the presence of a transition metal ion?


(A)
Co3+.


(B)
F-.


(C)
H2O.


(D)
Cl-.


(E)
NH3.
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25.
The complex:


(A)
is cis-[CoCl3F3]3-.


(B)
is trans-[CoCl3F3]3-.


(C)
is mer-[CoCl3F3]3-.


(D)
is fac-[CoCl3F3]3-.


(E)
is omega-[CoCl3F3]3-.

26.
Consider the reaction Zn (s) + Cu2+ (aq) → Zn2+ (aq) + Cu (s)  (this was our demonstrated battery).  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.

27.
When the equation Sn (s) + MnO4- (aq) → Mn2+ (aq) + Sn4+ (aq) is correctly balanced in acid,


(A)
10 moles of water are produced.


(B)
13 moles of water are produced.


(C)
14 moles of water are produced.


(D)
16 moles of water are produced.


(E)
20 moles of water are produced.

28.
Which of the following compounds does not exist?
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29.
The reaction of an alcohol and a carboxylic acid will form:


(A)
an alkene.


(B)
an alkane.


(C)
an aldehyde.


(D)
an ester.


(E)
an amide.

30.
The reaction of an amine and a carboxylic acid will form:


(A)
an alkene.


(B)
an alkane.


(C)
an aldehyde.


(D)
an ester.


(E)
an amide.

31.
Consider fats.  Which of the following statements is false?


(A)
A trans fat refers to a double bond with the trans- conformation.


(B)
A saturated fat has no double bonds.


(C)
An omega-3 fat has a double bond located three carbons from the end of the chain.


(D)
Margarine contains oils that have been partially hydrogenated.


(E)
An unsaturated fat contains nitrogen, oxygen, and hydrogen but no carbon.

[image: image3.png]


32.
There are ____ chiral carbons in the molecule below.


(A)
1.


(B)
2.


(C)
3.


(D)
4.


(E)
5.

33.
The systematic name of 

[image: image4.wmf]
(A)
is 5,6-dimethylheptane.

(B)
is 5,6-dimethyloctane.

(C)
is 3-methyl-4-ethylheptane.

(D)
is 3,4-dimethyloctane.

(E)
is 2,3-dimethylheptane.

          (UV energy and heat)

34.
CH4 (g)    +   Br2 (g)    
→    

___________    +    ___________


(A)
CH4Br (g) + Br (g).

(B)
CH4Br2 (g) + H2O (g).


(C)
CH3Br (g) + HBr (g).


(D)
HBr (g) + CH4 (g).


(E)
CH2Br2 (g) + H2 (g).

35.
There are _____________ isomers of C5H12.


(A)
1.


(B)
2.


(C)
3.


(D)
4.


(E)
5.

36.
Pro and Cys:


(A)
are isomers.


(B)
are fission products.


(C)
are amino acids.


(D)
produce green crystals.


(E)
are transition metals.

37.
Which of the following sets of compounds will form a polymer?

(A)
HOCH2OH and HOOCCH2CH2CH2CH2COOH.

(B)
CH3OH and HOOCCH2CH2CH2CH2COOH.


(C)
HOCH2OH and CH3CH2CH2CH2COOH.


(D)
CH3OH and CH3CH2CH2CH2COOH.


(E)
CH2NH2 and CH3CH2CH2CH2COOH.

38.
Now that General Chemistry is over, I plan on...


(A)
Recovering from the full-body-discomfort brought on by Chemistry 123S.


(B)
Catching up on e-mail.


(C)
Getting a head start on that CH 331 reading.


(D)
Hangin' with friends.


(E)
Two words: Doritos and X-Box.

Questions 1 through 37 have four points attached.  Question 38 has two points attached.  Any response to Question 38 will receive full credit (2 Points); even no response.

The point total for this exam is 150 points.  See the blue grade sheet or CH 123S web syllabus for grade computation details.

Final exam keys,  scores, and course grades will be posted on the CH 123S website as they become available.

Best wishes in your endeavors :)






