Chemistry 122 Winter 2006 Oregon State University
Final Exam March 22, 2005 : Dr. Richard Nafshun

DO NOT OPEN THIS EXAM UNTIL INSTRUCTED.
CALCULATORS ARE NOT TO BE SHARED.

Test Form 2

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 37 multiple-choice questions. Each question has four points associated with it—
except Question 37 which has six. 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 and note card in the appropriate stacks. You may
keep the exam packet, so please show your work and mark the answers you selected on it.

R =0.0821 Leatm/mol°K 760 mm Hg = 760 torr = 1 atm m = mol/kg
M =mol/L ATf = imkf ATb = imkb
IIV =nRT ke (H,0) = 1.86 °C/m ky(H20) =0.512 °C/m

-Ea K, (CH;COOH)=18x 10>
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Please read each exam question carefully. Terms such as correct, false, unpaired, pairs, H-C-F bond angle, H-C-H
angle, greatest, and smallest are used.

Unit 1 (Material Assessed on Exam 1)

1. The ground-state electron configuration of a sodium atom is:
(A) (1s22522£63sI ) o e
(B) 1s2s2p oy
(C) 1322522p63p € N T gy
(D) 1522522p 2%
(E)  15%2¢%3¢° Ay \e?25t20" 3 5
_ e
2. The ground-state electron configuration of oxide (02') is:
(A)
B) s € BN
(€ 1s2572p 3p Ay,
(D) 1s%2s2p n t Sertio e~
(B)  1s2s%3§° n +2510 e
=
Y \$22¢220 ° '
3. How many valence electrons are present in an carbon atom?
(A) 0. rro.
B 2. € .
(D) I A @ |C
(E) 8. v Core
‘& e”
4. " Consider F, S, Ge, Sr, and O. The atom with the smallest atomic size is:
») @® A
B S ot
8 Ge “"G‘ﬁ‘”m L fx
D) Sr
E O
5. Consider Ca2+, Ca, Br, and Br. Which of the following two statements is correct?
(A) (_Ca’" is smaller than Ca. ) Co¥* has Ywo Fower -
(B)  Br is smaller than Br. Yhean Ca

R
B hos one c}rge"rc,r e Hean Be



The Lewis Dot Structure of PH; depicts:

(A)
(B)
©
(D)
(E)

There are no lone pairs of electrons.

A

g"l:here is one lone pair of electrons

TAgte are two lone pairs of electrons.
There are three lone pairs of electrons.
There are four lone pairs of electrons.

The nitrogen-oxygen bond order in nitrate ion (NO3) is:

showS

A 100, |
B) (1.33 )
(©) 1.50. \
D) 1.75. N
2 N

(E) 2.00. o o

one reSerieatd

&u A

The bond angle in CF4 is:
(A)  180°. ™~ Tedrewedral
®) 120,

(©{ 109.5°.

(D) T AlittlE Greater than 109.5°.

(E)

A little less than 109.5°.

The molecular geometry of water is:

(A)
(B)
©
(D)
(E)

Gad

trigonal planar.
trigonal pyramidal.
tetrahedral.
octahedral.

“ mends
/“

n

b

2

locabiong

\/g oc 1y or 133



10.

11.

Consider O,, O3, CO,, CHy, and CF4. Which of the following statements is correct?

(A)
(B)

{Osisa lar molecule.

is a polar molecule.

(C)  CO;1s a polar molecule.
(D)  CHjis a polar molecule.
(E) =~ CF4is a polar molecule.

Consider the molecule below and identify the correct statement.

H\
C
H
H C C—H
H ¢=C }
3
g’ N Sp PAEN

(A)  Thergis.one carbon that has an sp3 hybridization scheme.
B) Cl here are two carbons that have sp” hybtidization schemes.
(C)  There are three carbons that have 3P Ry BridTZation SChatioes.
(D)  There are four carbons that have s * hybridization schemes.
(E)  There are six carbons that have sp” hybridization schemes.

Molecular orbital theory predicts the F,™ ion (a minus one charge) has:

(A)  nounpaired electrons.
(B)  (bne unpaired electrons. )
(C) twounpaired electrons.

(D) three unpaired electrons.
(E)  six unpaired electrons.

Gee MO LN Paﬁtn3 obeve = ;'i" 5"\5\}\?.&!

Hae complere gelnerata



13.  Consider MO (Molecular Orbital Theory). The N, molecule is:
. . Bee MO a\‘\\)aagB ebeoue =
) \
(B)  paramagnetic W oshews ke templebe tihenme
(C)  trimagnetic
(D)  tetramagnetic
(E)  hexamagnetic
Unit 2 (Material Assessed on Exam 2)
14.  The phase diagram below is for:
P
latm «
T
W L O
15.  Lithium fluoride melts at 848 °C. Lithium ox1de melts at 1570 °C. The difference in melting

points can be attributed to:

(A)  Different intermolecular forces (dispersion, dipole-dipole, hydrogen bonding)
(B) ifferentiom chges Fand -)
(C)  Different distances betwean nuclei (d)

(D)  The sheet-like structure -
(E)  Network covalent compounds

4\

A




16.

17.

18.

Consider the alcohol CH3CH,OH [please take a moment to draw the correct structure]. The
intermolecular forces present in CH3;CH,OH are:

(A) Dispersion forces only

(B) Dis n forces and dipole-dipole forces only. . ) .
© l!ilspersmn forces, dipole-dipole forces, and hydrogen b@ 2PN, )

e e
(D)  Hydrogen bonding only Le .
(E)  Network covalent W G?D . \,,«\A\ "2
VN \rot h:é*"
w ¢ e Yo 40
e . s CAY® ¥o
" ’ \"‘ \\‘ P Q"\\P‘G’ Qﬁ%
(g5 ¥ ®
N O\ ¢ -
,“ AN P
::’\
2]

Consider H,0, NH3, CH3CH,CH,CH,OH, and CH;CH,CH,OCH;. Which of these does not
exhibit hydrogen bonding?

® M H ‘H i{ P
LA 2 (N
" 'C, (.‘C C %)
A) HO i % Mow M H \
(B)  NH3 n ) R e
(C) CH;CHCH,CH: ™
(D) \'Sl—IgCHZCHZOCH -
\ v
M Thie molerwie does net Reva W Bonded ko
O, F' or S
W = P
voooN v G, &
W-C-C - - %)
) A
B b \
,,Cf‘H
oo

The equivalent number of atoms in the SC unit cell is:

A) é) Bwge)

(B)
© 3
D) 4

(E) 18



19.

20.

21.

A student (iﬂ ) obtains a 0.500 m aqueous solution of AICl;. The freezing point of his

solution is: (VN -
Y :"*g
Ve A\a @

' V)
(A -2.79°C. : @;) @ |

(B) +2.79 °C.
(C)  +5.58°C. L
(D) -5.58°C. BTg= v m K

(E) DTg:(HIO.SOOMXK,%éo%\ )._ 2 79°%

T = o°c -3.M2% = -3.12°¢

A student (iﬂ ) dissolves 12.000 g of an unknown polymer in 800 mL of water at 320 K. He
measures the osmotic pressure to be 0.0677 mm Hg. What is the molar mass of the polymer?

6 TN = nRT o . \,\3
(A) . P = LAY Tg_ _.06_ e D.®% oo .
B) (G.42x10° g/mol AR Jb0 =ty 2 -6
(©  1.73x 10° g/mol b — z 2. TTLIRI0 Mo
(D)  1.73x10° g/mol CRTHRAC P S ITEY

(E) 226x 10° g/mol

Molar Mass ¢ _3, - \1.0003

mo |

= 3
2,713 0 18 mel © HEH 23940, Vel

S H.t—\leoé’ 8 /ol

~ A student places 1.200 moles of sodium chloride into 750 g of water. The molality of the

solution is;
wal V.60 mol

(A) 0.667m m = -\:3: — \.bo
(B) 1.50 m o. O \a e
© 274 m

(D) 0.62
(E) i /{.60m)



22.

23.

(A) 5730 years

A student (iﬂ ) obtains a 500.0 gram sample of "*C (t;,, = 5730 years). How long will it take
so that only 125.0 grams of '*C remain?

5000 —> 2500"—9 \7—53

(B) 1730 years '’y Yy

(C)  125.0 years

(D) 22920 years 57204 57304 = 4bo y
(E) (1460 years » |

A student ( i" ) obtains a 500.0 gram sample of "*C (ty, = 5730 years). How long will it take
so that only 475.0 grams of '*C remain?

(A) A Cale & ,Qr\‘—L: ’\4(5"”0‘!)

0
years '

(D) 287 years @ Cale +
(E) 6.20x 10” years an i i‘:.:iz ek
n “1s.03 >: - (\,1057x\0—q"\'x+>
Soc.0q

-4
~0.0§\V7 = - (L2091 x10 .YXJf)

4= "\Zq\(



24. Consider calcium chloride, aluminum oxide, methanol (CH3;OH), and sodium chloride.
Arranged in decreasing melting point, these are: '
Lowest mp ‘ Highest mp
(A)  sodium chloride < aluminum oxide < methanol < calcium chloride.
(B)  aluminum oxidé < methanol < calcium chloride < sodium chloride.
(C) calcium chloride < aluminum oxide < sodium chloride < methanol.
(D)  sodium.chloride < calcium chloride < aluminum oxide < methanol,
(E) @ethanol < sodium chloride < calcium chloride < am
Network
MNioleewle s Tonie C—DMQD\&.\'\JS C_an\l.n*
e e , Comeonnd®
Nac) Ca C\ INFY=%X
CH 4O ke ¢
e ©6 GO
Unit 3 (Material Discussed after Exam 2)
25.  As the reaction proceeds, the rate:

(A)  increases.
®B) ( decreases.
(C)  remains constant.

AMOM ﬂ."’

Cota Blowra Aoy,

Tima



26.

27.

28.

The rate expression for the reaction: 2 CuS (s) + 3 O, (g) — 2 CuO (s) +2 SO, (g) is:

(A)  Rate= o ACuS1_ 3 Al0,] _ ., ACuO] _ ., AISO,]
At At At At
(B) Rate=- AlCuS]_ _AlO,] _ + AlCu0] _ " A[SO, ]

At At At At
(C)  Rate = -[CuS]= -[0,] = +[CuO] =+[SO;]

(D)  Rate =-2[CuS] = -3[0;] = +2[CuO] = +2[SO;]
ate=-(lJ A[CuS]z_(l] A[O,] _:{1] A[CuO] =+(l] A[SO, ]
| 2) At 3) At 2) Nt 2) A

Which of the following is false?

(E)

(A)  Increasing the temperature of a reaction will increase the rate.
(B) Increasing the number of collisions will increase the rate of reaction. v

(C)  Lowering the_activation energy will increase the rate of reaction. ~~
(D) ﬁ?ﬁedeTeases the rate of a process. ) In creases!

(E) A catalyst lowersthe activation energy of a process. +v~

Based on the thermodynamic data plotted below, the activation energy (E,) for the reaction
A+B—-C+Dis:

(A)  +100 kJ/mol
(B)  +400 kJ/mol
©

(D)  +600 kJ/mol

300 1
Energy 1
(kJ fmol) ﬁ?”__ PN
N C+D
400 [ €,.% 500%T el
200 -1
oL A+B

time (reaction progress)



29.

30.

Which of the following does not increase the rate of the reaction A + B — C where
Rate = k[A]}[B]*?

(A)
(B)
©
(D)
(E)

an increase in A.
an increase in [A].

an increase in [B].
- ¢an increase in E,.

an mcrease i 1.

The following are initial rate data for:

(A)
(B)
©
D)
(E)

Tor

\ow &©
_E“K
we Ale ®

lower Ea

A+2B>C+2D

Experiment Initial [A] Initial [B] Initial Rate
1 0.10 Nt 0.10 \ /0.300 \ 4
2 0.20 ¥ 010 J~[ g ( 0600
3 0.20 ¥ ¥ 1.200

0.10

@;ate law is Rate = k[A]'[B)%.

B)
Therate Taw 1s Rate = k[A]"[B]
The rate law is Rate = k[A]*[B]°
The rate law is Rate = k[A]*[B]
B]

1

The rate law is Rate = k[A]'[B]".

z

Oowble LAY = Rore Doubles

A

Double (B> Rebe Quodruples

8)°

Qoo = K i.":y 1831



31.

32.

The following reaction was allowed to come to equilibrium at 300 K. Calculate K.
4 FeClytgf + 3 Oa(g) ® 2 Fe;050(+ 6 Cl(e)

The equilibrium concentrations were analyzed and found to be:

[02]=3.34 M and  [CL]=2.07M

&) Kcimz‘“ e fedee> Z'C—‘—z-lbz g-z—i.f: Zé"él: S
O T T W G e

B Kot

The following reaction is at equilibrium:

/‘\ :
2HBr (g) < H; (g) + Br2 (g) AH® = +72 kJ (endothermic)

s LA

A
o

(A) ﬁ"he concentration of Br; (g) increases when HBr (g) is addch SWiét to e vight

(B)  The concentration of Br, (g) déctteases when HBT gy is added: wWhen more -

(C)  The concentration of Br; (g) stays the same when HBr (g) is added. veackant v
added




33.

34.

35.

The following reaction is at equilibrium: :
2HBr (g) <& H; (g) + Br; (g) AH® = +72 kJ (endothermic)

(A)  The concentration of HBr (g) increases when the system is heated.
(B)  (The concentration of HBr (g) decreases when the system is heated?
(C)  The concentration of HBr (g) stays the same when the system is heated.

HLJ\* di":'\l &% e ,ﬁ'ﬂé@"rpnwzﬂ.n . process Yo +L\.L (;ﬁ\',‘-‘— -
Mae reackion needs head +o go Yo Hhe cight and
Yo mra  providiag oo heat.

Consider the system  SO(g) + CO,(g) & CO(g) + SOs(g) K.=6.76

A student prepares the system and measures:

[S0]=1.03M [COz] =122M [CO]=2.93 M [SO3]=2.90 M

(A) @he system is at equ111br1um‘>
(B)  The'system is not at equilibrium.

o - produm ek, iao]lﬁC*;i (1.93 KZ.QG )
N \-coc.*i-a-&"b:' mmmmmmm ——— - b\—lg

huw"}ﬁ,tr:}?j (ved L)

Q=

The pH of 0.925 M HCI (aq) is:

(A)  1.00. e Lt cun
(B) 1 \oo7e

© .0339. P ’\\

D) 925 s

E)  2.10. A5 m

pH= ~Log ()7 ~Log (0.925m)= 6,.06339




36.

37.

The pH of 0.925 M CH3COOH (aq) is:
(A)' CHSC cod :.'?_ Crzcoa™ ¥ Al

U R,

B) 2.39. ) 5325 5 o
(C) 145 c - P -
E]E).)) 23%5 % lo0.925 ~x *® _ %
VAN TI- 0 iCH"’°°°.3LH§. RSSO . xZ
E_g\oa_!,c@@H} ) ‘?2-5 o 092§

. » N -5 Y
(% xl()s= P A (vBew Xe.ﬁzs)s 1,66 5 %10

X=5_H+3= [\-ijxwo"s P L0644

gi = -Ro {H1D 2 ~Ree (o.e0Mt) 2 290

Well, well, well... CH 122 is over. Now it's time to:

(A)  Take CH 122 again because it was so rewarding and fun.

(B)  Sleep until April.

(C)  Party—but just a little. Must save energy for Spring Break.

D) TWQ words: Twinkies and TextMessaging. s

(E) pend some time thmkmg about those thirigs 19 year olds think of sex, pames fﬂends
musie, reality TV, foed, mutual funds, retirement plans, taking out the trash early, golf,
effective denture cleaners and insurance.

Pttt s B PR TE D

. [Any response will receive full credit; even no response.]
. Questions 1 through 36 have four points attached (144 total). Any responses to Question 37 will
receive full credit (6 Points total); even no responses.

‘. The point total for this exam is 150 points. See the grade sheet or CH 122 web syllabus for grade

computation details.
. Final exam keys, scores, and course grades will be posted on the CH 122 website as they become
available.



