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Chemistry 123 Spring 2008
Exam 1 April 24, 2008

Oregon State University
Dr. Richard Nafshun

DO NOT OPEN THIS EXAM UNTIL INSTRUCTED.
CALCULATORS ARE NOT TO BE SHARED.
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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 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 107
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Ko[CH,CICOOH (aq)] = 1.40 x 10
(chloroacetic acid)

Kp[NH; (aq)] = 1.80 x 107
(ammonia)

K [HCOOH (aq)] =1.80 x 10™
(formic acid)

Ksp [PbCly, lead chloride] = 1.6 x 107
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0o?s
£ =Y (dﬁ) + HSOq qub)

The pH 0f 0.515 M H,S04 (aq) is: H,50,4 (ag)

(A) 3.14 S*ronﬁ Acid L

B) 1.57 O.9\a™m
€  0.0269

:

pH = -.193(0.5\3) = 0,289

The pH 0f 0.150 M C¢HsCOOH (aq) is:
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The pOH of an aqueous system is measured to be 3.46. The pH of this system is:

(A)  0.539 oH 3 pOri= 14

?3 gjg 10 pH = 14 -?°H=l'~\-3,‘-\5: oS54
. X

D) 746,

®) 054>

A student measures the [H'] in an aqueous solution to be 8.0 x 10> M. This solution is:

5%‘3 pus Loaln+ )= ~seg(Boxic?)® 2,00

C basic
( ) PH < 7 H—LF&O!"R acidl &



The pH of an aqueous system is measured to be 9.00. The [OH] of this system is:

(4) PH = 900 gon=it- Teos 500
1.00x 10° M

(B

(C) 9.00x10"M Torl =105 \57°% L oonio ™
D) 9.00M
(E) 500M

The pH of a buffer system which is 0.300 M CsHsCOOH (aq) and 0.300 M C¢HsCOONa (aq) is:

A 0.300 &{/"”M/ \‘!\!o-'* L

( ) . v - “ ‘.( ) Syectaror l0a
(]é) ;08 CotlgCoon C,_aq,) = C Hgcon (aﬁ) + H%(aq

ED)) 71%20 ® 300Mm © . Rvo M

(E) 7.00
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Kq'— G e x\O-s =

fr+l = G.3oa o'’

pHr= - ﬂ..o? EH""—) ® -103 (6\30 x\C)’s}‘ 4 o

Which of the following three buffer systems has the highest ;;{ﬂ

Gont &

(A) the aqueous buffer system which is [CH3COOH] = 2.00 M and [CH3COONa] = 1.00 M.
(B) the a?ueous buffer system which is [CH;COOH] = 1.00 M and [CH3COONa] = 1.00 M.

(C) (ke aqueous buffer system which 1s [CH3COOH] =1.00 M and [CH3COONa] 2. 00 M \)
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A student titrates 0.677 grams of an unknown acid to the equivalence point with 22.44 mL of
0.1022 M NaOH (aq). The molecular mass of the unknown acid is:

.. 2 Mmole
Acid 53“5‘

(A)  3.39x 102 g/mol Mol es
(B) 0.295 g/mol
(©) 339 g/mol

(D) 204 g/mol gramsAa% - '
(E) ' 95 /1 , AT A id 7 Dase Sase

(O‘e')‘l ‘)3

 (onorz e 6.0nmm0 )
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MW T asta 2 295 8
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Consider the reaction of formic acid, HCOOH, and water. The conjugate base is:

(A) HCOOH
% I?IE+ Reoom (ap) + Hye(e) & Heoo (ag)* R ()
4
(D) H+ A (A \\d %&c b A CO f\:)\.g:?oé'\k C_oy\jvx c) ““’{

(E) @ Do s Perd

The pH of 1.00 M NH4NO3 (aq), 1s:

Ny No 4
(A)  Greater than 7.00 iy N
B) 7.00 NO-T

(C) Less than 7.00 D) Nt ot

f,)?zeéﬁm“‘-'o‘" PP
Acid



11.

12.

The compound:

H

(A) iig strong acid
(B) (1saweakacid )
(C) 1sastrong base

(D) isaweak bas

A student titrates 25.00 mL of HCI (aq) with 43.25 mL of 0.0926 M NaOH (aq) to reach the
equivalence point. The concentration of HCI (aq) is:

(A)  624M )
B) 535x10°M MacaVana ™ Mea Naoa.

©)  0.0535M

D) 187 M _ KMAdé 10.07.'5oo L) = (O 0926 MK0.0L‘315 \_)
(E)

Meaid = ©.Vbo2 ™A
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14.

15.

Which of the following does not reflect an increase in entropy?

(A)  Water on the table evaporating

(B)  The Universe expanding

(C)  Opening up abottle of perfume .- oo - e

D) @aticondensmg ona cold glass on a hot day (months from?&fv);

T Tt v i Ko O,
e

Consider the "cold pack” reaction. Which of the following statements is correct?
more dlsordar

—___ >
NH,NO; (s) — NHyNO; (aq) AH = +50.6 kJ
\ endoYhermic

(A)  The process is endothermic;. entropy decreases.
(B) (The process is endothermlc entropy increases:
(C)  The process is ‘exothermic; entropy decieas

(E)  The process is exothermic; entropy increases.

&

¥ 2%°
AH® = -201 kJ and AS°® = +288 J/K for a process. Determine AG® at 298 K.

(A) @ &&= AW - TAS

(B) 8TH
(C) -115K

D) +57.9K = (~2eiwa) —(298 X+ 0.282 "
(E) +225kJ

\:J'

-
=3



16.

17.

18.

Which of the following statements is true?

(A)
(B)
©
D)

All endothermic processes which result in a system of greater disorder are spontaneous.

All endotherm1c processes which result in a system of greater order are spontaneous.
All e rmic processes which result in a system of ; greater r disorder are spontaneo@

All exothermic processes which result i
Do=AH-T5oS

() ) - )

Qa

in a system of greater order are SpONTANEOUS,

AH =-102 kJ and AS = -304 J/K for a process. Determine the temperature in which the system
is at equilibrium.

(A)
(B)
©
(D)
(E)

-193 K L=V -TAS
193K

P o
202 K O = (“lozkj\) "(‘rx~o..30"\ "\Z>
406 K T ¥ 336w

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

(A)
(B)
©)
(D)
(E)

NH4NO3 (aq) — NH4NO3 (S)

). H0 (s)
C8H18(1) +25 Ox(g) = 16 COz(g) +
2NO; (g) = N2O4 (g) "

CH;CH,OH (g) — CH;CH,O0H (1)

F18 HzO(g) 25 moles of Aas —> 34 moles of 9a5

CMQY‘"L d;:, aPAd.P)



19.

20.

21.

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

(4)  HO0(—-H0(0
(B)  COy(g) > CO2(s)

(C)  CH:0H (1) — CH;0H (s) (D) 46 () more disorder

D) (N2()— Nz (g)
®) 2H(g) + 5 O(g) — 4 COx(g) + 2 HO(g)

For the freezing of water:

(A) (ASis negative) Cl) - (5> raore OrdeT
(B) 1s positive.

Given the following reactions:
Flle 4 PCl3 (g) 2 P4 (s) + 6 Cly (g)
x4 PCl; (g) + Cla (g) 2 PCls (g)
Calculate the change in free energy entropy for:

P, (s) + 10 Cl, (g) HPCls (g)

(A)  AGy=+131J/K

(B) 4Gy =+98 JK Piv cclu—=> & pela

(©) <AG;=-186 /K
D) AGy=- K™

(B) AG;=-153JK Gecly + d L™ Y Peis

AG = +142 k]
AGy =-11KkJ !

]

AGy=? - ]
Y\L«\,,' /F\i‘?
I\,D_Co. = = HZ S

3
DNe = (Hs)g'\\ le 3™

e et o g TR T

S5G: —\eb kY



22. Calculate AS®reaction (298 K) for N> (g) + 3 H, (g) — 2 NH; (g)

Formula S° (J/moleK)
N> (g) 191.6
H (g) 130.7
NH; (g) 192.5

Nala) + 3 ralyg) = 2 wny(9)

N6 2 x\30.7 2= 192.5 —erw

£>5°r¢,cg,;_,\" Croducts -Raacrants T

Y_CZM\ N.HEYM'z_.s %M\le —_—

5

o T ° P 3 wol B ‘30 ] -r:'a 5
(A) QS%eacﬁm =-198.7 J/K LO et e T (3wa ma¥ \
B) AS—.Treaction =+514.8 /K T - 49,7 -‘T/K-

(C)  AS°caction = -514.8 J/K
(D) AS°reaction = +966.9 J/K
(E) AS reaction = -775.3 J/K

23, The solubility of Pbl, (K, = 8.7 x 10¥) is:

A) 2, 4 _
EB% 1.3% 107 PT,(s) = P (agq)r 237 (av)
(C) 46x10°M % >

(D) 2.1x10°M
(E) 87x10*M

(A
Vee= 2 Pu*A7e )

&g (Y 2x)™
2 vigT 5 Hx>
g 5

%= 1 3oxio>

-3
LAy = LW3onto ™M



24,

25.

A student prepares a solution that is 2.7 x 10° M in [Ba2+] and 1.2 x 10° M in [SO4 7. The Ky
of BaSO, is 1.1 x 1071°.

(A)  asolid will form from

(B) @ solid will not fo\

'Bo\‘SQL\(s) = %au’(a%\;* 50‘3—<4%)

(D= T8 d1sod )
S (’?,nxlo'éxl -1’*'0'5>

N - V\
& = 3 zuxwo ‘

@ Y ess, bherm X — a 50“6 ORI B S NP 'Car P

Because of Chemistry 123

(A) Gow_\mdﬁrstand entropy is responsible for the current state of my life.
(B)  Ihave ablister the size of a Frisbee on my brain.
(C) My pick-up lines now include the words titrate, conjugate, dissociate, and buffer system.

(D)  The thought of that forthcoming root canal no longer seems agonizing.
(E) It snowed and hailed all weekend long.

[Any response will receive full eredit; even no response.]



