Chemistry 122 Winter 2009
Exam 2 February 26, 2009

Oregon State University
Dr. Richard Nafshun

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 last name, first name, middle initial, and
student identification number. Leave the class section number and the test form number blank.

This exam consists of 25 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 proctor. Open and start this exam when instructed. When finished, place your
Scantron form in the appropriate stack and present your University ID Card to the proctor. You may
keep the exam packet, so please show your work and mark the answers you selected on it.
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1. Consider the phase diagrams below. Which diagram could correctly describe water?
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2. Which of the following has a hydrophilic end (polar, water-loving end) and a hydrophobic end
(non-polar, water-fearing end) and has the ability to bridge water molecules to non-polar
molecules? @\ \
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The reaction below will produce:
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(A)  Quartz

(B) A network covalent compound
(C)  Anionic compound

(D) Soa
©) Apoime

Which of the following compounds cannot undergo free radical polymerization?
(A) CHCH;

(B) CCLCClL

(C)  CF:.CF
) oo b
(E)
H H
“c=C{

Which of the following is false?

(A)  Quartz, graphite, and diamond are network covalent compounds True
(B)  Sodium oxide is an ionic compound Na 20 Trewe . n 0
(C)  Methanol (CH;0OH) is a polar molecule which exhibits hydrogen bonding ] ru.s- 47 Q '
(D)  Sodium oxide melts at a higher temperature than methanol True fonie vs

(E) (Argon melis at a higher temperature than methanD mobeeodar
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Sodium fluoride melts near 993 °C. Sodium chloride melts near 804 °C. The difference in
melting points can be attributed to:

(A) Different intermolecular forces (dispersion, dipole-dipole, hydrogen bonding)
(B) Different ionic charges (+1, +2, +3, -1, -2, -3..
(C) (Diiterent distances between nuclei (1onic s1ze)

(D)  Network covalent compounds
(E)  One is a molecule (attractions by intermolecular forces), one is an ionic compound
(attractions by charges)

NQZO @:0

Sodium oxide melts at 1132 °C. Magnesium oxide melts near 776 °C. The difference in melting
points can be attributed to:

(A) &mumwecular forces (dispersion, dipole-dipole, hydrogen bonding)

B) ifferent ionic charges”_(ﬂ-l +2,+3,-1,-2,-3.. l{;}

(C)  Different distances between nucTwl (i“é"f'ﬁc §iz€)”

(D)  Network covalent compounds

(E)  One is a molecule (attractions by intermolecular forces), one is an ionic compound
(attractions by charges)

Water boils at +100 °C. Propane, CH3;CH;CHjs, boils at —42.09 °C. The difference in boiling
points can be attributed to:

(A) thferent 1ntermolecular ar forces (dispersion, dipole-dipole, hydrogen bondmg) ‘5

(B)  Different ionic charges (+1,+2,+3,-1,-2,-3...) A

(C)  Different distances between nuclei (ionic size)

(D)  Network covalent compounds

(E)  One is a molecule (attractions by intermolecular forces), one is an ionic compound
(attractions by charges)
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Consider acetone, CH;COCH3;. The intermolecular forces present in CH3COCH3 are:

)
-

(A) Dispersion forces only.

(B)  Dipole-dipole forces only.

© Dlspersmn forces and dipole- dlpole forces. i
D) iorrforces;-dipole-dipele-forces,-and hydrogen bondmg
(E)  Hydrogen bonding only.
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Consider LiF, Ne, H,0, diamond, CH3CH,CH3, Li,O, LiCl, and Al,O;. Arranged in increasing
melting point, these are:

Lowest mp Highest mp
(A)  Ne< CH;CH,CH; < ALbOs; <H,O <LiF <LiCl < Li,Q < diamond
(B) @ CH;CH,CH;5 <H,0O <L1CI’2 LiF <Li;0 < Al,O3 < dlamoncb
(C©) Ne<TH;CH;CH3;<H;O <LiF < LiCl < Li,0 < ALO3 < diamond
(D)  Ne < CH3;CH,CHj; < H,O <LiF < LiCl < Li;O < Al,03 < diamond
(E)  LiF <Ne <H,0 < diamond < CH3CH,CHj3 < Li,O < LiCl < ALO3
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The equivalent number of atoms in the BCC unit cell is:
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D) 4
E) 6

Gxl/fy =1

The intermolecular forces that are most significant in accounting for the high boiling point of
liquid water relative to other substances of similar molecular weight is/are the:
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The structure below [from a Worksheet] represents:

e

(A)  AnSC unit cell
B) ¢ ,
(C©) AFCC ce
(D) A resistance cell
(E) A stem cell
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The cubic form for the fictitious element Robinsonium is BCC. The atomic radius is 161.2 pm
and the molar mass is 233.7 g/mol. The density of Robinsonium is:
[Im=1x10"pm 1 m =100 cm]
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Consider MgCl,

@A) i1=0
B i=1

©) iz=2
o G=3)

(E) 1i=4

The freezing point of 2.45 m MgCl, (aq) is:

(A) -1.86°C

(B) -245°C AT= Y
(C)  -4.56°C £
D)

Cséz\ :.ﬁ 3{,“& < 13.7°¢

= ¢ —137°C= -13.7°¢

(E)
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Which of the following sets of compounds are expected to be soluble in water?

(A) (TiCLKClL, CH;CH,OH, NH; ) Y

(B) “NaCL, 0, CH,, CH;OCTT; polar
(C)  CHs, CO,, CF,

(D) NaCl, CC14, C4H10

A student dissolves 34.25 g of an unknown polymer in 600 mL of water at 303 K. She measures
the osmotic pressure to be 0.0287 mm Hg. What is the molar mass of the polymer?

(A)  x10° g/mol V= ART

(B)  x10°g/mol ©.0297 maHe
v
#(C)sjbx 107 g/mol N e N e _
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Which of the following statements is false?

(A) Increasing the temperature of a reaction will increase the rate. "V twe.,

(B)  Increasing the number of collisions will increase the rate of reaction. Tt wa.

(C)  Lowering the activation energy will increase the rate of reaction. “Vru.e. f
(D)  The addition of a catalyst will decrease the rate of a process. False - }\w&"i“ e oppe YL

(E)  The addition of a catalyst will lower the activation energy of a process. T ru :

The half-life is:

(A) @' ount of time required for half the sample to decay D

(B)  0.500 years

(C)  The amount of time required for the entire sample to decay

(D) 42 years

A
E kel

A student (iﬂ ) obtains a 40.0 gram sample of 80Co (tin = 5.0 years). How long will it take so
that only 5.0 grams of *°Co remain?

(A)
(B)
©
(D)
(E)

2.0 ye
5.05&2 &*03% 20g =2 109 = 53

10.0 years N \\J S
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23.  The following are initial rate data for: A+B > C
Experiment Initial [A] Initial [B] Initial Rate
1 0.10 -\xzr 0.10\ 5.1 \ @ \
2 020 ¥ 0.10 }x»;w 516 ] | o
3 0.10 020 204 | L /‘ 24
(A)  The rate law is Rate = k[A]'[B]? de = e EA‘l i@ia%/
L el amtoncy r =
(B)  The rate law is Rate = are
(C)  The rate law is Rate = k[A]*[B]".
(D)  The rate law is Rate = k[AT[B]".
(E)  The rate law is Rate = k[A]'[B]".
24.  Based on the thermodynamic data plotted below, the activation energy (E,) for the

Which graph could correctly depict the changes in concentrations for the
reaction 2 N, (g) +5 02 (g) + 2 H,O (1) — 4 HNO; (aq)?

reaction A + B — C + D are:

s
(A) the activation energy @ is +100 kJ/mol
(B) the activation energy (E,) 1s +200 KJ/mol ™~
(C)  the activation energy (E,) is +400 kJ/mol
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(D) the activation energy (E,) is +500 kJ/mol
(E) the activation energy (E,) is +600 kJ/mol

800 +
Energy - / \ + OO %@K}f mal
(Kimo) 600 ‘ SRS
| A+B
400+
200 +
C+D
[] —_
time (reaction progress)

The Chemistry 122 final exam is Monday, March 16, 2009 at 4:00pm; yes, this is better than
early in the morning. After the chemistry final I will be...

(A)  Watching the C-SPAN baseball steroid hearings

(B)  Making a poster for my dorm room wall that has the daily countdown to the new Indiana
Jones movie (In theaters May 22)

(C)  Two words: Tom and Gisele

(D)  Preparing for my other seven final exams




(E)  Re-watching The Oscars

[Any response will receive full credit; even no response]




