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DO NOT OPEN THIS EXAM UNTIL INSTRUCTED.

CALCULATORS ARE NOT TO BE SHARED.

	Test Form 3


Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" note card, a calculator, and your University ID Card.  If you have notes with you, place them in a sealed backpack and place the backpack OUT OF SIGHT or place the notes directly on the table at the front of the room.

Fill in the front page of the Scantron answer sheet with your test form number (listed above), last name, first name, middle initial, and student identification number.  Leave the class section number blank.
This exam consists of 36 multiple-choice questions.  Each question has four points associated with it; except Question 36 which has five 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 proctor.  Open and start this exam when instructed.  When finished, place your Scantron form in the appropriate stack.  You may keep the exam packet, so please show your work and mark the answers you selected on it.

	Ka[HCOOH (aq)] = 1.80 x 10-4
	Ka[C6H5COOH (aq)] = 6.30 x 10-5

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

	Ka[CH3COOH (aq)] = 1.80 x 10-5
	Ka[C6H8O6 (aq)] = 8.00 x 10-5

	Ka[C9H8O4 (aq)] = 3.0 x 10-4
	R = 8.314 J/mol٠K

	Ka[NH4+ (aq)] = 5.6 x 10-10
	F = 96,485 Coulombs/mole e-


	1 Amp = 1 Coulomb/second
	NA = 6.02 x 1023


	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- → Sn2+ (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
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1.
The pH of 0.540 M formic acid, HCOOH (aq), is:


(A)
0.0986.


(B)
2.01.


(C)
9.86 x 10-3.


(D)
3.24 x 10-5.


(E)
3.42.

2.
The pOH of 0.250 M hydrochloric acid, HCl (aq), is:


(A)
0.250.


(B)
1.250.


(C)
0.899.


(D)
13.75.


(E)
13.40.

3.
A student titrates 0.5222 grams of KHP (potassium hydrogen phthalate; MW=204.2 g/mol) to the equivalence point with 24.08 mL of NaOH (aq).  The concentration of the NaOH solution is:


(A)
0.09722 M.


(B)
0.1722 M.


(C)
0.1062 M.


(D)
1.722 x 10-4 M.


(E)
9.416 M.

4.
The pH of a buffer system which is 2.50 M C6H5COOH (aq) and 2.80 M C6H5COONa (aq) is:


(A)
4.15.


(B)
3.36

(C)
5.05.


(D)
4.20

(E)
4.25
5.
The pH of 1.00 M ammonium nitrate, NH4NO3 (aq), is:


(A)
Greater than 7.00.


(B)
Less than 7.00.


(C)
7.00.

6.
The following molecule is:
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(A)
a strong acid


(B)
a strong base


(C)
a weak acid


(D)
a weak base


(E)
an amino acid

7.
A solution is made that is 3.5 x 10-5 M in [Mg2+] and 3.5 x 10-5 M in [CO32-].  The Ksp of magnesium carbonate is 3.5 x 10-8.


(A)
a precipitate will form from the resulting solution.


(B)
the resulting solution will be saturated.


(C)
the resulting solution is unsaturated and a precipitate will not form.

8.
Consider the "cold pack" reaction.  Which of the following statements is correct?

NH4NO3 (s)   →   NH4NO3 (aq)

ΔH = +50.6 kJ

(A)  The process is endothermic; entropy increases; and the process is spontaneous at high temperatures.

(B)  The process is endothermic; entropy increases; and the process is spontaneous at low temperatures.

(C)  The process is endothermic; entropy decreases; and the process is spontaneous at high temperatures.

(D)  The process is exothermic; entropy decreases; and the process is spontaneous at low temperatures.

(E)  The process is exothermic; entropy increases; and the process is spontaneous at all temperatures.

9.
Which of the following processes exhibits an increase in entropy of the system?


(A)
NH4NO3 (aq) → NH4NO3 (s)


(B)
H2O (l) → H2O (s)


(C)
H2O (s) → H2O (g)


(D)
2 NO2 (g) → N2O4 (g)


(E)
CH3CH2OH (g) → CH3CH2OH (l)

10.
ΔH = +50.6 kJ and ΔS = +105 J/K for a process.  Determine the temperature in which the system is at equilibrium?


(A)
+ 482 K.


(B)
- 54.4 K.


(C)
+ 54.4 K.


(D)
+ 2.08 K.


(E)
+ 5.06 K.

11.
The oxidation number of each chromium in Na2Cr2O7 is:


(A)
+2.


(B)
+3.


(C)
+4.


(D)
+5.


(E)
+6.

12.
Consider the reaction 3 Ag+ (aq) + Al (s) → Al3+ (aq) + 3 Ag (s).  The species being reduced is:


(A)
Ag+ (aq).


(B)
Al (s).


(C)
Al3+ (aq).


(D)
Ag (s).

13.
The calculated cell potential (voltage) for:  3 Ag+ (aq) + Al (s) → Al3+ (aq) + 3 Ag (s) is:


(A)
+  4.076 V.

(B)
+  0.724 V.


(C)
+  0.876 V.


(D)
-  0.876 V.


(E)
+  2.476 V.

14.
Consider fuel cells.  Which of the following is false?


(A)
A hydrogen fuel cell produces energy.


(B)
The hydrogen fuel cell demonstrated in class produced water.


(C)
The hydrogen fuel cell demonstrated in class contains platinum to facilitate the process.


(D)
The fuel cell consists of tiny chambers that allow hydrogen gas to explode.


(E)
The hydrogen fuel cell demonstrated in class input hydrogen and oxygen gases.

15.
A student provides a current of 6.50 amps through a solution of Cu(NO3)2 (aq) for 5.00 hours.  The voltage is such that copper metal is deposited at the cathode. The mass of copper deposited is:


(A)
154 g.


(B)
616 g.


(C)
1.33 g.


(D)
21.3 g.


(E)
38.5 g.

16.
Consider Cr2O72- (aq), Pb2+ (aq), S (s), NO3- (aq), and I2 (s). The strongest oxidizing agent is:


(A)
Cr2O72- (aq).


(B)
Pb2+ (aq).


(C)
S (s).


(D)
NO3- (aq).


(E)
I2 (s).

17.
When the reaction Cr (s) + B2O52- (aq) → B2+ (aq) + Cr3+ (aq) is correctly balanced in acid,


(A)
3 protons (H+) are consumed.


(B)
10 protons (H+) are consumed.


(C)
20 protons (H+) are consumed.


(D)
30 protons (H+) are consumed.


(E)
42 protons (H+) are consumed.

18.
Gd-150 decays to produce an alpha particle and ______________________.


(A)
Gd-146.


(B)
Tb-150.


(C)
Tb-146.


(D)
Sm-150.


(E)
Sm-146.

19.
U-235 decays to produce a beta particle and ______________________.


(A)
Pa-235.


(B)
Th-235.


(C)
Th-231.


(D)
U-238.


(E)
Np-235.

20.
A student obtains a sample of C-11 (t1/2 = 20.39 minutes) containing 1.000 g.  How long will it take for the sample to decay to 0.723 g of C-11? 


(A)
8.54 minutes.


(B)
9.04 minutes.


(C)
9.54 minutes.


(D)
10.04 minutes.


(E)
10.54 minutes.

21.
A radioactive decay series that begins with 232Th ends with formation of the stable nuclide 208Pb. How many alpha particle emissions and how many beta particle emissions are involved in the sequence of radioactive decays?


(A)
7 alpha and 6 beta decays.


(B)
7 alpha and 4 beta decays.


(C)
7 alpha and 2 beta decays.


(D)
6 alpha and 2 beta decays.


(E)
6 alpha and 4 beta decays.

22.
Consider coordination chemistry.  Which of the following is not a Lewis base?


(A)
H2O.


(B)
F-.


(C)
C2O42- (ox; the oxalate ion).


(D)
NH2CH2CH2NH2 (en; ethylenediamine).


(E)
Cu2+.

23.
The coordination number for Fe3+ in [FeCl3F3]3- is:


(A)
0.


(B)
1.


(C)
2.


(D)
3.


(E)
6.

24.
The complex:
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(A)
is the cis- isomer and it is polar.


(B)
is the trans- isomer and it is polar.


(C)
is the mer- isomer and it is polar.


(D)
is the fac- isomer and it is polar.


(E)
is the fac- isomer and it is non-polar.

25.
How many unpaired electrons are present in [Fe(NO2)6]4-?

[Fe is the Fe2+ ion; (NO2) is the NO2- ion; and the Fe2+ is high spin].


(A)
0.


(B)
1.


(C)
2.


(D)
3.


(E)
4.

26.
A compound having the chemical formula C250H502 is:


(A)
an alkane.


(B)
a cyclic alkane.


(C)
an alkene.


(D)
a cyclic alkene.


(E)
a cyclic alkyne.

27.
When an amine and a carboxylic acid react in a condensation reaction (such as two amino acids reacting):


(A)
an ester is formed.


(B)
an alkane is formed.


(C)
an alkene is formed.


(D)
an amide is formed.


(E)
an alcohol is formed.

28.
What is the product produced from the addition of H2 to 3-hexene?


(A)
2-hexene


(B)
4-hexane


(C)
heptane


(D)
3-methylpentane


(E)
hexane

29.
Pro and Cys:


(A)
are isomers.


(B)
are fission products.


(C)
are amino acids.


(D)
produce green crystals.


(E)
are transition metals.

30.
Identify the number of chiral carbons in the molecule below.
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(A)
1

(B)
2

(C)
3


(D)
4


(E)
5

31.
Consider the fat molecule below.  Which of the following is false?
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(A)
It is an omega-3 fat


(B) 
it is saturated


(C)
it contains cis bonds


(D)
it contains trans bonds


(E)
could undergo hydrogenation

32.
The name of:

[image: image6.wmf]

(A)
is 7-methyloctane.


(B)
is 6-ethyloctane.


(C)
is 2-methyloctane.


(D)
is 7-ethyloctane.


(E)
is ethyloctane.

33.
The name of:


[image: image7]

(A)
is 1,2-dibromocyclohexane.


(B)
is o-dibromocyclohexane.


(C)
is m-dibromocyclohexane.


(D)
is p-dibromocyclohexane.


(E)
is o-dibromobenzene.

34.
Complete the following addition reaction:
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35.
The molecule below:
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(A)
is an ester.

(B)
is an amine.

(C)
is an amide.

(D)
is an aldehyde.

(E)
is a ketone.
36.
Well, well, well...  my general chemistry courses are over.  Now it's time to:


(A)
Write my memoirs.


(B)
Get a head start on that organic chemistry reading.

(C)
Summer Break road trip to Fort Lauderdale.  Not much time.  Better take the Batmobile.

(D)
Build a cyber being that will do all my laundry.

(E)
Sleep for a really long time.

[Any response will receive full credit; even no response.]  
Questions 1 through 35 have four points attached (140 total).  Any response to Question 36 will receive full credit (5 Points); even no response.  The point total for this exam is 145 points.  See the grade sheet or CH 123 web syllabus for grade computation details.  Final exam keys, scores, and course grades will be posted on the CH 123 website as they become available.  Have a great life.  Go out there and do some really cool stuff :)
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