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Chem 1200b Final Exam
Tuesday, April 12,2011 3.00 hours

Multiple Choice Section

Section code 000 Exam code 000

Message from the Dean: All answer sheets are subject to a common data analysis
which identifies anomalies of statistical significance in the selection of right and wrong
answers by pairs of students. The course instructor is required to report all statistically
significant results which suggest that cheating may have occurred. All such incidents
will be subject to further investigation. All proven cases of cheating will be subject to
severe academic penalties. If you are currently seated near someone with whom you
studied, and you think you may choose many of the same answers as that person,
please raise your hand now and ask a proctor to reseat you.

This test contains 42 multiple-choice questions of equal value. Be sure you have a
complete test paper. Scrap paper and a periodic table are attached, and they may be
removed for use.

Place your student ID card on your desk.

The only permitted calculator is a Sharp EL-510R(B). No other electronic devices may
be in your possession, even for timekeeping purposes. A molecular model kit is
permitted, but the sharing of models or model pieces is strictly forbidden.

You are welcome to keep the question booklet and any scrap sheets.

Proctors and instructors will not interpret, translate, clarify, or explain questions, nor will
they confirm, verify, or assist you with your answers or your thinking. Therefore, you are
not permitted to ask any questions related to the content of the test.

There is no extra time allotted for filling in the Scantron. After the allotted time,
everyone must put their pencils down. The Scantron, whether completed or not, will be
collected. Under no circumstances will this booklet be used for marking purposes. The
answers on your Scantron are considered to be your official answers, so please ensure
that you complete your Scantron accurately, and prior to the end of the test. Answers
that cannot be read by the Scantron computer will be marked as being incorrect.

If you do not leave before the last 15 minutes, you must stay in your seat until you are
dismissed. NO TALKING IS ALLOWED AT ANY TIME.
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Before starting the test, be sure that you have correctly entered:
e Your student number
e Section code 000

e Exam code 000

1. For the following reaction:
N2O4(g) ==— 2NOy(g) K, = 1100 kPa at 100 °C

Which one of A — E represents a system that is closest to being at equilibrium?

Deterr~ine &

N,O4 (kPa) NO; (kPa) f) a_
22 1 156 Q = ( / NO )
B) 156 22.1 ¢ -
0) 100 200
D) 200 100 P/\/ 5. Of
E) 100 100

‘ , () Jose# +o K
/S c /0
/o s LS So eq ey /7 E0 5 4
2. Ba?* is an extremely toxic ion. However, BaSOy, is used as a contrast agent in
medical imaging because it is relatively insoluble (Ksp = 1.5 % 107°). What would

happen if we tried to dissolve barium sulfate in an aqueous solution of sodium
sulfate instead of in pure water?

The solubility of BaSO,4 would decrease
B) More sulfate would be produced
C) The solubility of BaSO4 would remain the same because K, is a constant

D) The solubility of BaSO,4 would increase
E) The Ks, of BaSO4 would decrease

ac—
7

Na, <Oy — INe = SOy

\507/‘7" acHFsS as & COMmandM

Jon resca/H i~ a a4 ecrease

in so/c b/ 5 7 34507/
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3. Whatis the solubility of PbCly (Ksp = 1.7 x 107°) in 0.13 M NaCl? [CZ :] = 0./]3M
—_3 > -
Grooow) 75, 7’6 +

B) 0.00013M /» - sc/:d 9./3
C) 0.00010M £ so/ o -
D) 0.000010 M p ! X 7( X +0:13

E) 0.000017 M 7’D = [736'”] [ 'Jl 2
/.7;(,0"5— = ((XS (%70/33
= 0.00/60 ™.

4, When 0.030 mol of a weak acid (HA) is dissolved in 600 mL of water, the ratio of
[A7] to [HA] at equilibrium is found to be 0.35. Calculate is the K, for this acid?

= . 030 o
( A)4.54x10‘3) [;/QJ = £ 036~~0/ - O0.05 /]

B) 3.36 x 1073 0. 600 L

c)175x102 QAF .ﬂ_z [H,qj =005 -X%
D) 5.60 x 107

E) 3.50 x 10”" [9 .] = ?( >
. - 035 A= 1340
0. 05 -

4 = (+3%/0° ) H.54 %/D -

0.05 — X e o
5. Which one of A — E must reSult in a value of 1.0 x 10”"" at 25 °C?

————
me of HPO4") x (K4 of HoPOy") )

B) For the same solution: pH x pOH
C) (Ka of HPO,*) x (Kp of HPO,?)
D) For the same solution: [OH] + [H30"]

E) K, x [H30"] at the midpoint of the titration of a weak acid with a strong base

1o x0" "t = K= LHTIOA"]

=y | 0_17 as-y'uﬁra_yﬁ : asA / ‘{“9‘

/P
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6. Which one of the following mixtures of 0.1 M HNO3; and 0.1 M NHjs is the best
buffer? That is, which one is most resistant to pH changes in either direction?

A) 100 mL of HNO3; and 200 mL of NH3) .—-.2(_—):./_ ¢ L
B) 50 mL of HNO3; and 200 mL of NH3 /-/ + 7 /\’/7’3 > Nﬁ/‘/
C) 100 mL of HNO3 and 250 mL of NH3

D) 150 mL of HNO3 and 200 mL of NH; Ser D /_)u)l/él’ fs

E) 100 mL of HNO3; and 100 mL of NH3

- Bes /éu-//éf Ahas rs'aﬂo )
Ny NHF  closes? 4o /00

7. Which solutions of the following compounds, all of which are 1 M, will cause a
copper pipe to dissolve at 25°C? By élu — ('U. 27+ 24
HCI ZnCl, SnCl, NaCl &

£, = -0 34V

—
m

A) None of the)

B) 2 o‘(H+#‘ 247 S ’L/ex £°- 0.00V
C)3 o

ne  2nT - =z, £ = 07V
91 ST 2" S5~ £ T -0.4V

o

Na? +e- S Na 25 = -3.7)V
None r)] cpswlt in a »e Y,

8. If water is electrolyzed in the presence of an inert salt, such as Na;SO4, what are
the products formed in the overall reaction? .
S Q.I\Jl .

(A Hyand 0,) A = /

B) Na and H; Na’) 60/ -J /71& o

C) Na, O, and OH™ gladl + _ o
D) Hz, Oy, H', and OH™ /\/ﬂ 7 - /\/A £ = 7]

E) Na, S, and H* J%O 24" = /J&.fac/f . ;;’-OG
Ok 50;‘- Cornno?t Ag ax/'d/'zzd,
QA O —> O * 44T+ Jo7 £’ 123
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3+ _
9. What will be the voltage of the following cell at 25°C? pj ﬁ gl 4 36 éo:.‘ -}/. bé

Al(s) | AP*(2.0 M) || Cd** (0.001 M) | Cd(s) _ e

L0l = +1-d6 V

A) 1.1 .

s R Ay 3ed® 5 a1, 3¢

mim  TN=6

2 e g - 0985 4, Q
c136- 00357 g Lod¥’
=1.ab- 003Y1 f

[A) 5+,
10.  Which of the following statements must be correct for the following reaction? j

N> + 3H, &> 2NH;

‘/\ 1 ANH3] _ 2A[N2]
) At At
)( 2. Rate = [Ng] [Ha]?

7( 3. The reaction product has a trigonal planar molecular shape.

A) None of them

B) 1 and 2 only
C) 1and 3 only
D) 3 only
E) 1 only
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11.

Using the data below, find the orders for each of reactants A, B, and C. All runs

were performed under identical conditions. %e = k ['Q] 7[8Jy[df

A + B + C = Products

A=) W= 2 =

Run Initial [A] Witial [B] Initial [C]  Initial Rate (M™'s™")
0.1 0.1 0.3 1.0x 10°®
» )
0.42 0.1 14 03 Y"'} 4.0 x 107 4

1
2
3 0.1 0. 0.3 Wa.0x 107
4 0.8) X 0.612“"5- 0.62 Bl ggx 100

4 =32 54 yg 5o
A B C
1 1 1
B) 2 1 1
C) 1 1 -1
D) 2 1 0

E) Insufficient data to determine the reactant orders
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12.  Forthe reaction A 2 products which of the following plots are correct
representations for first-order kinetics?

1 2 3
A Zero ordar

[A] In [A] [A]
|4 v

t t t

t t
( A) 1 and 2 only )

B) 1, 2, and 4 only
C) 2 and 4 only

D) 3 and 4 only

E) 5only

13.  Technetium 99-m (t,, = 6.0 h) is a commonly used radioisotope for imaging in
nuclear medicine. One of the concerns in using any radioactive species is how
quickly it loses radioactivity. What percentage of the original **"Tc would decay
in 24 hours?

= /; = 24
AT

0N Frae u/% = /0«:9"1
D) 3.125 - 0'016075

E) 87.5

Frooct/o Adoo ed = )- 0.0685
7 = 0.9375
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14.  In water, ammonium cyanate (NH4sNCO) rearranges to produce urea via second-
order kinetics. If it takes 11.6 h for the concentration of NH;sNCO to drop from
0.250 M to 0.0841 M, how fast is NHsNCO being changed to urea when its
concentration is 0.0841 M?

Croomro) A6 = L _ L
' [al, A,

B) 0.680 M h™

C) 0.0841 M h™ _ 1

D) 0.0939 M h™ A [//' é) T — - ___l_

E) 0.00790 M h™! -0%R4/ 2 A5 O

K= 0-680 mo/”/_ hf ~
Hok = 4 / NAH,; NeoT?
- 0680 (0-084))"
0-004 8] roolLl™ ke

15. A reaction has an activation energy of 60 kJ mol™". By what factor would the rate
of the reaction increase if the temperature were increased from 0 °C to 100 °C?

-1

dnfk,\ _ Ra (} J

B) 120 P = —_—

C) 0.0071 4 A 7, _{;

D) 60

E) 1.00 = 5QOOQ/ J /
5.3/17/ 75 ?73-/’5>

. = 708D

0 4/3 7 0%0
— - @ = /112§
Ki
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16.  For a given reaction, a plot of In k as a function of 1/T gives a straight line with a
slope of -7869 Kelvin. By what factor would the rate of the reaction increase if a
catalyst lowered the activation energy of the reaction to 25.5 kJ mol™" at 25 °C?

-78e9 = -£a/p

B)203x10° °, Ep = 65433 Trmno/~

C) 2.46 x 10"

) 17017 An k3 - 654393 -35500
/ A 8:3/14 X 39%:/5
Y =e®P% = 7876343

=16 /05

17. The reactlon

Br, + NaCl + :< — /—<CI + NaBr

Br
(alkene)

proceeds by the following elementary steps:

‘Q:DS Step 1: Br, + / E“:‘ /—é) + Bre
Br

ko
Step 2: /—<’9 +c® = Cl
Br Br

If Step 1 is the rate-determining step, what is the rate law for the overall reaction?

@ : k1F[Brz][al® Use FoAt Koo
B) Rate = k'[Br;][alkene][Br ] /m EDS

C) Rate = K'[Bry][alkene][CI ]
D) Rate = K'[Bry][alkene][CIT][Br ]
E) Rate = K'[Br,][Cl][alkene]’
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18.  The two complexes below are best described as a pair of...

e o e ©
CN CN
H3N///I"l\|l"‘\\\\NH3 NC/’///:,JJ..\\\‘\NHiS
| |
NG | VNH, NG | NH,
CN NH;

A) fac/mer Isomer$)

B) cis/trans Isomers

C) lonization isomers
D) Linkage isomers
E) Constitutional isomers

19. When 1 or 2 of the NH3 ligands in the octahedral complex [Co(NH3)6]3+ is/are
replaced by OH", the number of isomers that could be formed are respectively...

[CONHs)sOHI?  [Co(NHs)a(OH).I" :‘%D ace o
1 2 ’ s -

B) 2 1 .

) 1 1
0 ” ; locir O r
E) 2 3

ass /J/Q/'l S

/SO nNesr s
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20.  Which one of A — E most closely represents the bonding in the complex

NaCuCl,?
o
A N2 | cl—cu—cl B) Na—Cu—Cl—Cl
Na\C/CI
C) Y D) c® [ ci—Na—cl
Cl

E) Na—CIl—Cu—Cl

21.  When [Co(NHa3)e]* is converted to [Co(NH3)s]*", its colour changes from red to
yellow. Which statement best explains this phenomenon? The visible spectrum
and the colour wheel are provided below for reference.

@Ao increases and [Co(NHs)e]** absorbs violet light
B) A, decreases and [Co(NHs)e]*" absorbs violet light
C) A, increases and [Co(NHs)s]** absorbs green light
D) A, decreases and [Co(NHs)e]*" absorbs green light
E) The larger size of the Co>* ion causes [Co(NHs)g]** to absorb yellow light.

violet blue green vyellow orange red
green | yellow

400 nm 800 nm

a+ 3+
) [ﬂD(NAé>bj 7 [(‘O(N’ng} violet | red
’ red dellou)
\/:0(17"

Obs
Qbst aree_n

S Ay _ipcadrSAS
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22.  If [Fe(H20)s]** has a high-spin configuration, and [Fe(CN)s]>~ has a low-spin
configuration, which of these statements is/are correct?

\4 1. The oxidation state of iron in these two complexes is different.

X 2. The electronic configuration of iron in [Fe(H,0)s]** violates Hund’s
Rule.

L 3. Theligand CN" creates a larger A,.

C A 3onl; .)

B) 2 only

C) 1and 2 only
D) 2 and 3 only
E) All of them

Which one of A — E is not present in the compound shown below?

( A) Ketone 5 g -\'AQ

B) Aromatic ring

C) Ester ’
D) Amide .
o rOrY\a:J'fC ) r\&

E) Carbonyl group

gs-«‘-ef

24.  Which statement about IR spectroscopy is least likely to be correct?

Infrared light travels at a lower speed than UV light.

B) A stronger bond between two elements will absorb IR light at a higher
frequency than a weaker bond between the same two elements.

C) A bond absorbs IR energy when the frequency of the IR light matches the
vibrational frequency of that bond.

D) The CH bond of an alkyne absorbs at a higher frequency than that of an
alkene.

E) Energy is directly proportional to wavenumber.
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25.  The IR spectrum shown below corresponds to which one of A — E?

oo

TRANSHLTTRHCEN i1
@
=
1

') a=z0 streddh

4000 30'00 ' EOIDII “HW lﬁlﬂﬂ lOIOO EI!IEI
OH OH
2 )\/ ©
QCHs E) S

26.  Which one of A — E is does not contain any rings or n bonds?

B) CioHao
C) CaoH1s
D) CioHa4
E) CioH2o

oo Mo i %
r sat ewration

- st Ao an Qeya/f’c.
a../kﬂ.néj‘ f_,\ /‘/gmr;z
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27.  The two structures shown below are best described by which of A — E?

28.

o0 muda
/\)\ /Y\ )5 dmu ) 4
@ constitutional isom@ ﬁ

B) They are different conformations of the same compound
C) They are enantiomers

D) They are cis/trans isomers
E) They are identical

How many different compounds are represented by the five structures below?

chot-loWcion
o O~ &
Cao - “ 20

B) 1 (D a~d Oa_,u. soents’ ca

C) 2

E;: @ o~ @a_,cl /'6{2/')7‘/4&/
(B s wnigad
o0 I W—Z’\j wm/QOC-Lﬂds
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29.  Which one of A — E represents the most stable conformation of Y\
the compound shown on the right?

H H  H
B) “5}——<;H C) “:>——<?H
H
H Hen,
CHs CHs -
D) ) CHs
H™ T H HOH

CHs CH;

30. Which one of A — E does NOT show the molecule in its most stable

conformation? '_!: - < 5:33,‘{-.\-&-«-0!\35 Q.KiKQ.
B) \o\CcH, O Z£Lf§y

OH CHj
O [, O T
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31.  How many units of unsaturation are present in benzo[a]pyrene, a carcinogenic
compound formed when barbequing?

- o0
C) 11
o 900

o ‘5"/’7’ )5 'S o0
107 "BOAS [ (4psnturation

32. How many constitutional isomers of dichlorocyclopentane exist, and how many of
those constitutional isomers exhibit cis/trans isomerism?

@ constitutional isomers exist, 2 of which exhibit cis/trans isomerism
B) 3 constitutional isomers exist, all 3 of which exhibit cis/trans isomerism
C) 2 constitutional isomers exist, both of which exhibit cis/trans isomerism
D) 2 constitutional isomers exist, 1 of which exhibits cis/trans isomerism
E) 2 constitutional isomers exist, none of which exhibit cis/trans isomerism

5 40 &

exhibi+ cis /Jratns

]S Oornerisra
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33. How many of the following structures represent different stereocisomers of
CH3;CH=CHCH=CHCH=CH,?

-hang,—}rﬂré '7"'&!\5/ Hrans
AN SN\ S

CJ‘S, Jf‘t/\S m) CI.S

o ohithe
G G X

— N
sar
K ~olt eutla /s aliacdn
C) 2 paco kiva s
D) 4
E) 5

34.  Which statement about chiral molecules is least likely to be correct?

A chiral molecule is superimposable on its mirror image. X
B) A chiral molecule can rotate the plane of polarized light. ~
C) A chiral molecule can be optically active. —
D) A chiral molecule does not have a plane of symmetry. «

E) The mirror image of a chiral molecule is a different molecule. «—

35.  Which one of the following molecules is chiral?

0 bondai Ho ¥

-

B) CH,FBr WUL 7O j @5’
C) Cyclohexane f

D) 1,2-Dichloroethane

E) H.O
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36. What are the configurations of the alkenes shown below?

1 2 3
z z z
B) E z E
C) E E z
D) z E E
E) E E E

37.  Which two molecules represent a pair of enantiomers?

H CH, COOH
HOOC CHs Br H CHs
1 2 3
CHs CH,
H N\\J\H H 'I//NH2 @ Q'@
H,C CH, 7{
4 5 w m

B) 1and 2
C)2and3
D) 4and 5
E) 3and 4
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38.  Which one of the following has an S configuration?
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39.

035
a@i‘f’
Ny
o
"

40.

When we are exposed to UV light,
such as from the sun or a tanning
bed, ergosterol is converted to

Vitamin D2, as shown on the right.

Which one of statements A—-E is
correct?

A) Ergosterol has a greater number
of stereoisomers than does
Vitamin D».

B) The two compounds are
stereoisomers of each other.

C) Both compounds are phenols.

D) Four sp® carbons are converted
to sp? carbons.

E) Vitamin D, has a greater number
of units of unsaturation.

Page 19

HO Ergosterol

RSN

HO Vitamin D,

Refer again to Question 39. How many chiral carbons are present in ergosterol?

B) 7

D) 10
E) 11

Qhira L doebONS
C) 9 indicw/{d by ¢
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41. Which one of A — E best defines the term electrochemical series?

The ranking of different species with respect to reduction potential
B) The battery formed by connecting many voltaic cells in series.
C) The ability of ligands to change the value of A,.
D) The relationship between atomic mass and the strength of a reducing agent.
E) A measurement of the conductivity of various substances.

42.  Which piece of laboratory apparatus shown in the box below is used to most
accurately dispense small volumes of liquid?

g

B) 1
C) 3
D) 4

E) 5 T) -
1 2 3 4 5






