Chemistry 123 Spring 2007

_ Oregon State University
Exam | April 26, 2007

Dr. Richard Nafshun

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

r Test Form 1

Instructions: You should have with ybu 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 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. You may keep the exam packet, so please show your work and

mark the answers you selected on it.

K.[CH;COOH (aq)] = 1.80 x 10”
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K.{CH,CICOOH (aq)] =1.40x% 10°

(ammonia)

Ky[NH; (ag)] = 1.80 x 107

K,[HCOOH (aq)] = 1.80 x 10
(formic acid)
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The pH of 0.515 M HNO3 (aq) is:

(A) 3.14
B) 157
©  0.0269
(D)
(E) 0.718

100%

0.5\8™

9?!:—1931\4*’32 -vLoﬁ (.Q,ﬁ\‘s) P 0.288

The pH of 0.515 M CH,CICOOH (aq) is:

(A)
(B)
©
D)
(E)
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The pOH of 0.400 M HCI (aq) is:

(A)
(B)
©
(D)
(E)

0.398
11.34
7.80
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PH ¥ poH = Y

poH = 14 - o, 3R = \3 6o



A student measures the pOH of an aqueous solution to be 3.40. This solution is:

™ 7 3Mo o#
(A)  acidic \ N YR G
(B)  neutral { ! l '
© ° 7 M pM
7 é.c..‘\rﬁig besic

-

The pH of an aqueous system is measured to be 3.00. The pOH of this system is:

(A) 3.0x10"M PRy pom = 14
(B) 3.00 90\—\=|‘-‘—p\.’!= =2 2ty.00
(C) 7.0 AR

®) 10.00

®)

The pH of a buffer system which is 3.00 M CH,CICOOH (aq) and 3.00 M CH2CICOONa (aq) is:

(A) 143
(B) LA
© €8 | emits | Tonaceet1iMaerd (3l m){ryotd
(D) 3.00 8 s : -
(E) 6.0 fen, et oom ( %M)

-3
LMo x 1o ° LH,0%)

CH,cicoom + Hzoff (RaCrtoo™ 4 Hayo Y

p\'\ = —Los) &H*] : ;lo«) (|-"\0’< '0_35 = 2.88
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Which of the followmg three buffer systems has the lowest pH?

(A) @ous buffer system Wthh is [CH3COOH1 2 00 M and [CH3COONa] =1.00 M. )
(B)  the aqueous buffer system which is [CH;COOH] = 1.00 M and [CH3COONa] =T:U0 M.
(C)  the aqueous buffer system which is [CH;COOH] = 1.00 M and [CH3COONa] = 2.00 M.

Ae td Cor\ju o

o B

A student titrates 0.413 grams of an unknown acid to the equivalence point with 29.15 mL of
0.0983 M NaOH (aq). The molecular mass of the unknown acid is:

3 Aetd

(A) 1.18 g/mol Maase Vinae *
(B) 118 g/mol MwT AL d
(©) 207 g/mol

(D) (144 g/mol

- O.‘\\35
(E)  0.694 g/mol (6.0983m Y 0 02015 n.) =

MwT 4 0d

M\)JT&,‘\\J s \Qan D/Mo‘

Consider the reaction of acetic acid and water. The conjugate base is:

(A) CH;COOH. CHacoon (ax) + Vo (0) == (Hycoe™ (ag)+ Hyot (ag)
3 Ay

(B) ac ek base CM\)‘ vuqe'\& <o) N‘;*k

(C©) NHy4'. base acl

(D) HO :



The pH of 1.00 M sodium acetate, CH3;COONa (aq), is:

(A) (Greater than 7.00 ) JZ

(B) 7.0 Cyeoo” (og)  Na*(ag)
(C)  Lessthan 7.00 bos 4 Speetator

/ : ion

triyceo (ay) + H0(2) 22 thycooH (ag) + ou” (aq)

Consider 0.500 M NH4NO3 (aq). The spectator ion is:

(A) NH3+(aq) N (ag) > Noj (ag)
(B) NHi (aq)  _ :a e

(C) HNO (;a : 5?“\"*“'0? Tof\
@) &O;5 (aq) ) :
(E) HxO(aq

A student titrates 25.00 mL of HCI (aq) with 36.50 mL of 0.1502 M NaOH (aq) to reach the
equivalence point. The concentration of HCI (aq) is:

A 0.1032 M _
EBg 5.482x 102 M MavaVaod = Mg Vaea.e

E](;)) 2.(1)332MM QM’*“‘*.)LZS@O -*‘-) = (o NSe2 MX 36.50 u\.)
® Q2193M |

Mausd® O.293



13.

14.

The structure shown is:

-Coowrt
(\“\’\)cuu’\\'; acid gre «p) '8
a Weak ach

(A) astrong acid

(B)  astrong basg
©
(D) aweak base

(E)  asalt which yields a pH near 7

The solubility of MgF, (Ksp on front page) is:

Eg; ?3118@}}4‘ Moy Fols) @ ' (ag)r 2 F7(es)
©)  19x107 M. % 2x

D) < A . X

(E) 14x10°"M Koy = U’\{*X\Fﬂ - Q‘XZ") = 4y

A= bo\w\b‘\.\\‘*‘ﬁ D \4,‘, c ‘—\xb
| - 3
3x\0 ®-ax

-3
AXE 0. 602\ or 2.\n'Q ™M



15.

16.

17.

(D) exothermic processes which result in a system of greater order are spontancous: ™

A student prepares a solution that is 3.5 x 10> M in [Mg*'] and 3.5 x 10> M in [COs*]. The Ksp
of MgCO; is 3.5 x 107, -

s,

(A) (asolid w1llm MécOE?G') > Msz“’(%\a» CO;','(MJ

(B) asolid will not form

Ksp = I M Vol

\<u,«.mm+a\ (&) L5t )Sco)

Q= (‘s Smo'sl.‘ﬁ' Sl )= N2ym \65

(R > Kso

a solid witt form (4"03 much 1om Przs«.rx‘\”)

Consider the combustion of octane: 2 C§H1g.(l) +250,2(g) — 16 CO, (g) + 18 HXO (g)

(A) AH=(+), AS = (+), and AG = (-) Combustion — enebtarmie Bu= ()
(B)  AH=(+), AS=(-), and AG = (-) S mal gas =n 34 mel gas

(C) =), AS=(F),and AG=() ) )
(D) =19, AS=(-), and AG=(-) —3 DS (s

More esorder

dex () - (+Xe) = (<)

s?gf\&'ﬁl\ Co wdS

‘ . example
Which of the following statements is true? -

(A)  All endothermic processes which result in a system of greater disorder are spontaneous.
(B)  All endothermic. processes which result in a system of greater order are spontaneous.
(C) ( All eXothermic processes Wthh result i in a system of greater dlSOI‘(!.SL are spontaneous.




18.

19.

20.

wore Sl pe: ()

Consider the "cold pack" reaction: NH4NO; (s) — NH4NO; (aq).

7 endothrm ic BH‘(:?)
(A) AH=(-),AS=(+),and AG=(-) LN
(B) AH=(-),AS=(-),and AG = (-) co
(©) (AH=(+),AS=(+),and AG= (-
(D) AH=(+), AS=(-), and AG =(-)

%ﬁ_dﬁ’.
Consider the process: H;O (s) — H,O (l)'. o

(A)  AS is negative be:( )
>

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

(A)  NaCl (aq) — NaCl (s) »

(B) CH30H (g) — CH30H (1) X

€) H0(g) = H0(s) *

D) 2N (g) = N,04(g) » |
(B) (CHyCH,OH (s) — CH;CH,OH ()




21.

22.

23.

AH® =-123 kJ and AS° =-203 J/K for a process. Determine AG® at 298 K.

(A) De: on-Tas = (23e3) (298 e X-0.202 %
U

®B)

(C) -60,371Kk]J. T «b2.5 «T
(D)  +183kJ.
(E) -183 k.

Given the following reactions:

2S0;, (g) + 02 (g) 2 2S0; (g) AS;=-196 J/K x3 end §lip

2S (s) + 30, (g) = 2S0; (g) AS;=-T90 JK % %
Calculate the change in entropy for: '

S(s)+02(g) 2 SO2 (g) AS3=7?

(A)  AS;=-790J/K

B) AS;=-199JK L |

(C)  AS;=-986J/K 5‘}{(93 > S0ta)r 2eMg) &%) = Fag Iy
(D) AS;=+986J/KK

® D) 30al9) > soy)  esy ¢ sV

S(s)+ 02(9) > 50,0(s)  any v 297

AHP =-102 kJ and AS° = -224 J/K for a process. Determine the temperature in which the system
is at equilibrium?

A) 298 ~—> pero

(B) |

© 300K PG= DH-TBHS

D) 0K .

EE) 4K O (-ezwr) = (=X -o.224%%)

T= 4ss e



24.

25.

e
PN d
Formula AN% (kJ/mol)/ | WG (kI/mo)f |/ S° (J/moleK)
C;H;s (g) - -N3.8 /S \23.56/ 270.2
01 (g) o 8 205.0
COs (g) -393.5\0 394.2\ 213.6
H,0 (1) 1/285.8 g\ /2372 \_ \\62;

CsHs (g) + 502(g) >3 CO2(g) +4 HxO ()
70, Z:/mhl ZOSOJZ!“L 2 IENA :/mn\\\‘. (@*‘1 a\ T/b‘\‘v;

ASeaction (298 K) for the combustion of p_ropé.ne is:

(A) (~374.8 kl/mol.

(B) +3935 kJ/mO]_ b Sepdn T O"éA-J'S ~ reacrant g
E[C); O3J9/§n§1j/ | - [:_(3 mel L°112‘3-bj/*°\-1>+ (4 met Hy0X 67 m:r/m\-nil—
- . mol. .
(E) #3748 Jhmol. z(\ mol C-b\’\s)(Z'? &, IJ/M;\vZ.) + (S mal O 2&10&‘.»‘/,,\‘\4) 1 -
= 374,76 Y«

The CH 123 Final Exam is scheduled for Thursday, June 14, 2007, 7:30-9:20am-Good Morning
After the final exam I am going to...

(A) Head home.
(B) Howl like a werewolf; possibly for hours.

(C)  Consume mass qua.nt1t1es A TR
D)

T T TV N s o,
er L e84 iyt o

~Redecordté my room to resemble G1lbert 124 I plan on rehvmg general chemistry every
day of my life; for it has been a breathtaking experience I cannot live without.

(E)  Forget every bitof chemistry knowledge in my brain. The world would be a bétter place
without equilibrium.

[Any response will receive full credit; even no response.|



