‘Chemistry 123 Spring 2005 Oregon State University
Final Exam June 8, 2005 Dr. Richard Nafshun

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

Test Form 3 B

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.
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Reduction Half-Reaction E °, volt

Acidic Solution

F,(g)+2e — 2F (aq) +2.866
03(g) +2H'(aq) + 2 ¢ — O, (g) + H,O(D) +2.075
$:05” (aq) + 2 ¢ — 2 S04 (aq) +2.01
H,0, (aq) + 2H" (aq) + 2 ¢ — 2 H,O() +1.763
MnO4(aq) + 8H' (aq) + 5 & — Mn**(aq) + 4 H,O(l) +1.51
PbO, (s)+ 4H" (ag) + 2 ¢ — Pb**(aq) + 2 HL,O() +1.455
Cly (g) +2 ¢ — 2 CI (aq) +1.358
Cr,07% (aq) + 14 H' (aq) + 6 ¢ — 2 Cr’*(aq) + 7 H,0(]) +1.33
MnOa(s) + 4H" (aq) + 2 ¢ — Mn>"(aq) + 2 H,0(1) +1.23
Oy(g) + 4H" (ag) + 4 & — 2 H,0() +1.229
2105 (aq) +12H" (aq) + 10 & — I (s) + 6 HO(1) +1.20
Bry()+2 e — 2 Br (aq) -~ +1.065
NOs (aq) + 4H" (aq) + 3 ¢ — NO(g) + 2 H,O(1) +0.956
Ag (aq)+e — A%(s) +0.800
Fe’*(aq) + ¢ — Fe*"(aq) +0.771
O(g) +2H" (aq) + 2 ¢ — H,0x(aq) +0.695
L(s)+2¢ — 2T (aq) +0.535
Cu**(aq) + 2 ¢ — Cu(s) +0.340
S04 (aq) + 4H' (aq) +2 & — 2 H,O() + SO (g) +0.17
Sn** (aq) +2 ¢ — Sn** (aq) +0.154
S(s) +2H" (aq) + 2 ¢ — HyS(g) +0.14
2H"(aq) +2 ¢ — Ha(g) 0
Pb*"(aq) + 2 ¢ — Pb(s) -0.125
Sn**(aq) +2 ¢ — Sn(s) -0.137
Co**(aq) + 2 ¢ — Co(s) -0.277
Fe?*(aq) + 2 ¢ — Fe(s) -0.440
Zn**(aq) + 2 ¢ — Zn(s) ' -0.763
Al*(aq) +3 ¢ — AlS) -1.676
Mg**(aq) + 2 ¢ — Mg(s) -2.356
Na'(aq) + ¢ — Na (s) -2.713
Ca**(aq) +2 ¢ — Ca(s) -2.84
K'(aq) + & — K(s) -2.924
Li"(aq) + & — Li(s) -3.040
Basic Solution

05(2) + HaO(1) + 2 € — Oy(g) + 2 OH'(aq) +1.246
OCI(g) + H,0(l) + 2 e —Cl'(aq) + 2 OH(aq) +0.890
0(g) + 2 H,0(l) + 4 € —4 OH(aq) +0.401

2 H,O() +2 & — Hy(g) + 2 OH(aq) -0.828
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The pH of 0.540 M formic acid, HCOOH (aq), is: | Heoor 2 Heoo™ + R ¥

1 0.540 N o
(A)  0.0986. A o o
% 10'3 Flesvon )
. X .
(D) 3.24x10°. Cos i Bongts 2
(E) 3.42. BTN T S Sex

»z [H*): ©.0099 w1

?H: ~ 4107 ZH*)-—- ~ /Qo-) (0.009‘)> r 2.01

The pOH of 0.250 M hydrochloric acid, HCI (aq), is:

(A)  0.250. Ha =3 HT o+ c”
(B)  1.250. °

(C)  0.899. 0 .250
(D)  13.75,

PR - Leg tH¥ D= Loy (0.250) = 6.602
)
' ?H'\— QOHtl‘-\

portz 14-pH= \4-0.6o2= 340

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. Mo Vitaon = Mz"‘\'“;P

(B) 01722
© ©.S222¢4
D) I72Zx10°M. (Muafoomor ) e
(E) 9.416M. '

Mlaon © 01062 ™M

The pH of a buffer system which is 2.50 M C¢HsCOOH (aq) and 2.80 M C¢HsCOONa (aq) is:

Y
(A)  4.15. CHsooH 2 ( Hscoo™ + HT
(B) 3.36 ] .
(C) 5.05. \465 6.2%0 s 108 T-Cé"‘S":"‘D ) 2*‘”3 - Q.%’o M)(H B
(D) 420 Lc Hs coort ) (250 m)

(E)
Q"*l: S.b?.ix\dsm

pH = -209[H+-§: -——Q.oc> (s.ézsx\o's>= 4.28



5. The pH of 1.00 M ammonium nitrate, NH4NOs3 (aq), is:
AV

EQ Sr‘eatehrthnog-oo. GQ’:._\Q/AL— MG Ts 4 weak acid ! MAQT T NH, et
.esst an /.00,

(C) 700 \\\03; :5 a. ﬁ?zc“‘m'\“or- }oa\

6. The following molecule is:

H;C I I CH;

caaﬁw‘u)\ .
e e

. acd
(A)  astrong acid A,>
(B) a strong base (u*‘-“
(©)

(D)  aweak base

(E)  anamino acid — Mo amine Sroug \s presant \n

Ownr .5+ t‘wc‘\' AL

7. A solution is made that is 3.5 x 10 M in [Mg”*] and 3.5 x 10 M in [CO5™]. The K, of
magnesium carbonate is 3.5 x 107,

(A)  aprecipitate will form from the resulting solution.
(B)  the resulting solution will be saturated K

- (© @sulting solution is unsaturated and a precipitate will not‘for@ ‘
5 Hap — Maloy (s) &~ \‘43“(0%\** CO;-(oq,s‘
oy t{%{(\‘: [Mo)“.)fCOb‘l 3.$m6$\~\ 3.5x10 ¢
sdid
= (3_5x.0~513.sx \o‘$> = 225 x\8 7 N <K

8. Consider the "cold pacli”\ reaction. Which of the following statements is correct?
£5:(+)  MersS%0cder  Awa(r)
NH4NO;3 (s) — NH4NO; (aq) AH =+50.6 kJ

endotherwmt
(A@ocessﬁndotj@rmic; entropy increases; and the process is spontaneous at high temperature@
(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.

b&= AW -TBS
) &03

\\‘\5\«.,'--‘— \dow\A Mak QG‘(‘)



10.

11.

12.

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

(A)  NH4NO; (aq) — NH;NO; (s)

B) S
©) H,O (s) — H,O (g) é"c'h\v) Process Shown wWhien goes to were disocde

(D)  2NO; (g) = N2O4 (2)
(E)  CH;CH,OH (g) — CH;CH,OH (1)

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

L= O ~-TDNS
(A) \<3‘>

(B) -344K O=(rse6ws) -t \*ro.0s
(C) +544K.

(D) +2.08K. T= 482 W

(E) +5.06K

The oxidation number of each chromium in Na,Cr,05 is:

+ 2_]\ T /\“H

(A  +2.

(B) +3. 412

o

(E) @ Chromiue \o6AS
Eo«_L\ ) + 6

Consider the reaction 3 Ag" (aq) + Al (s) — AP (aq) + 3 Ag (s). The species being reduced is:

) (g’ (ag). N
(B) @ A3

(©)  AL" (aq). | redecedy aained an e

D)  Ag(s).
/\5')



13.

14.

15.

16.

The calculated cell potential (voltage) for: 3 Ag" (aq) + Al (s) — AP’ (aq) + 3 Ag (s) is:

(A)
®)
©)
D)
(E)

+ 4076 V.

+ 0.724 V. . :
+ 0876 V. A1 fference
- 0.876 V. e

2416V

Aqt 4+ 27 D Ag°

AV w3 > AN

Consider fuel cells. Which of the following is false?

(A)
()
©)
D)
(E)

A hydrogen fuel cell produces energy.

The hydrogen fuel cell demonstrated in class produced water.
The hydrogen fuel cell demoanstrated in class contains platinum to facilitate the process.

+~0.820 N

-\ e V

ma cell consists of tiny chambers that allow hydrogen gas to 5{131'6@

The hydrogen fuel cell demonstrated in class input hydrogen and oxXygen gases.

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

1S:

(A)
B)
©
(D)
(E)

616 ¢.
Ay

U mol e~ \
3¢oos | L.50 C
S.on( N L s Lﬁe uss c_lz mel 2
154 g. A )

mol Cw

1
Cu.z* + 227 P

le

3,99
7 ) 385 Ca
(Mo.\(,m

Consider Cr,07% (aq), Pb** (aq), S (s), NO3" (aq), and I (s). The strongest oxidizing agent is:

*)

(B) Pb™" (aq).

©  S(s). - T

(D) NOy (ag). st

(E)  L(s). orid8i3'")
a9 o




17.

When the reaction Cr (s) + B,Os> (aq) — B** (aq) + Cr*" (aq) is correctly balanced in acid,

(A)
(B)
©
(D)
(E)

3 protons (H") are consumed.
10 protons (H") are consumed.
20 protons (H') are consumed.

(30 protons (H") are consumed. )

42 protons (H") are consumed.

é(’x iCr°—> C(3+ + 3e” 3

Sx {‘ft' F Jont 4 Bog > 287 « 5 we
\/\/_\/ W

18.

19.

20.

T+ 4 &

Gd-150 decays to produce an alpha particle and

(A)
(B)
(©)
(D)
(E)

U-235 decays to produce a beta particle and

A)
B)
©
(D)
(E)

¢r® + 12e~+ doH* + 3810;"*: G4ty 1™ 4 £ 82-’4 15 Hro

Gd-146. 150 « 46
Tb-150. g &d = et 625"
Tb-146.

Sm-150.

Pa-235. 235 o 235
Th-235. e > P 3P
Th-231.
U-238

A student obtains a sample of C-11 (t;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)
(B)
(©)
(D)
(B

t
8.54 minutes. O Cate ke .Qr\(7_>~ -kt ‘e

9.04 minutes.
—0.6a3( - -kl 20.39 aia

9.54 minutes. <° 7 )
10.04 minutes. K= 0.0390 w!
10.54 minutes. @ Cale +

0.7723% ) .

o0 (525) L - enone win X
l.coO9

+* 9,59 win



21.

22.

23.

24.

A radioactive decay series that begins with ***Th ends with formation of the stable nuclide 2%*Pb.
How many alpha particle emissions and how many beta parzi(cle emissions are involved in the
sequence of radioactive decays? A= —

D
o 8
(A) 7 alphaand 6 beta decays. 22T — ___.éD.\ 1“ 4 6 + z—c;lpb
(B) 7 alpha and 4 beta decays. To —!

(C) 7 alpha and 2 beta decays.

(D) 6 alpha and 2 beta decays.

(E) (6.alpha and 4 beta decays.

Consider coordination chemistry. Which of the following is not a Lewis base?
(A) H)O.

(B) F.

© C>,04% (ox; the oxalate ion).

(D)  NH,CH,CH,;NHj; (en; ethylenediamine).

E Cu. <
( ) v &_ LC\.Q‘S &Q'\é (ac_‘chs ,?a?rs o'F ¢‘>

The coordination number for Fe** in [FeCL3F5]* is:

e 3~
(A) ~ _——?

0. -
(B) 1. . P
< 2 e F\ N e
O 3 =
(E)
The complex: (‘(\UF)( /\'o\
Br &
Cl d Cl1

(A) s the cis- isomer and it is polar.

(B) s the trans- isomer and it is polar.
(C)  isthe mer- isomer and it is polar.
(D)  isthe fac- isomer and it is polar.

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




25.

26.

27.

28.

How many unpaired electrons are present in [Fe(NO,)¢]*?
[Fe is the Fe*" ion; (NO,) is the NO5™ ion; and the Fe** is high spin].

Eg; (1) T > 4 dechrens = R-2=64
< 2
D) 3. A~ A

D
® 3> S

A compound having the chemical formula CasoHso, is:

\ k&n& C,r\ \"\
(A) qw a 2
(B) avcyclic alkane.

(C)  analkene.
(D)  acyclic alkene.
(E) acyclic alkyne.

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

oo Hono
(A) anesterisformed. n~8 - ¢ —¢c ~o-H 4+ H~N -~ ¢ —e-0-+
(B)  an alkane is formed. ;,\ é\

(C)  analkene is formed. H

n . 2©
©
E an atconol 15 Tormed.
( ) w +H |o :_( H o

H-m Cme-pm_L H
- - - TN - -c vo-
' kw,

B aade 2

What is the product produced from the addition of H; to 3-hexene?

(A)  2-hexene H oH H K 1'4 H A

(B)  4-hexane R-e-C —-c- C:C‘é_-H —_ n-c-c—c~t~c-%"‘ﬂ
1 A . . v

(C)  heptane noh ;1 }; WOH oM OH W R

(D) 3-methylpentane

(E) ‘ H, adds



29. Pro and

Cys:

(A)  are isomers.

(B)  are fission products.
() @EEEEEﬁEE)

(D)  produce green crystals.
(E)  are transition metals.

30.  Identify

the number of chiral carbons in the molecule below.

/ OH

@ L' S;(\al& Lol\ci5 H_(’:_H
@ 4 differint groups Ho—ﬁ:fH
Ho—§iH
H~? oH
H/CQO
(A)

B)

D)
(E)

1

2
© &

4

5

31.  Consider the fat molecule below. Which of the following is false?

(A)
(B)
©
D)
(E)

It is an omega-3 fat

it is saturated y———— > 34\, L ob soturated ks

it contains cis bonds
it contains trans bonds
could undergo hydrogenation wes, \+ contaln, C=cC

C=C



32.

33.

The name of: 1 s 3

(A)  is 7-methyloctane. 2- M':\'k-)\ o ctan <
(B) s 6-ethyloctane.

©)

(D)  is 7-ethyloctane.
(E)  isethyloctane.

The name of

Br
@;\2 meka posciion
Br

(A) is1,2-dibromocyclohexane.

(B)  is o-dibromocyclohexane.
© (s medibromocyclohexane=
(D)  is p-dibromocyclohexane.
(E)  is o-dibromobenzene.

Complete the following addition reaction:
Mar‘é\b Rule
4?,? + HCl —»

roe

%

Cl
A) B)

Cl
(© (



35.

36.

The molecule below:

TR
H-C—C—C—0—C—C—H
| | e~ !

H H esker H H

(A)

(B) isanmamine.
(C)  isanamide.
(D) s an aldehyde.
(E)  isaketone.

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) ild 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 :)



