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 Chemistry 123 _ Spring 2006 Oregon State University
Exam 1 April 27, 2006 Dr. Richard Nafshun

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

| Test Form 1 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 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. : »
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The pH of 0.020 M HCl (aq) is:

Hoy —> #H*Yrc”

(A)  0.020 eee
(B) @ c.020m wt
Eg)) ;.gg PH'- —laj S_\"\‘*j‘ —A%(o‘ozc)= Vo
(E) 13.98
. .
The pH of 0.020 M CH3COOH (aq) is: Koo e - ox et Tl
[+ X o)
(A)  0.020
B) 1.70 x** 3 boxia
El(;g 5%} s ¢w*d® beoxip™®
(E) 13.98 PR~ oo {r*1: - Les (Gooxia™) e 3,22

A student measures the pH of an aqueous solution to be 3.27. The [OH] of this solution is:

A) (1.86x10"'M pr» 3.27

B) 1826 M pH & pOH T 14
(©) 537x10"M por s IH-pH = W~ 3272 10.73
Eg)) 18;1351\1/\1/1 . for-le s - w0 T s eexio " ™

A student measures the pH of an aqueous solution to be 2.40. This solution is:

(A) = ' 3 e
(B)  neutral N ‘
(C) basic addie bas: ¢




The pH of an aqueous system is measured to be 4.00. The pOH of this system is:

(A) 4.00 PH = .00

(B) 7.00 pom= Moo -“tooz Ww.0O
(©) 3.0

(D)

() 11.00

The pH of a buffer system which is
0.225 M CH3CHCOOH (aq) and 0.225 M CH3CH,COONa (aq) is 4.88.

The pH of a buffer system which is
0.225 M CH;CH,COOH (aq) and 0.450 M CH3CH,COONa (aq) is:

Ao Q BASE
(A) 488 M -
(B) (greater than 4.88 ) ighar PR *hen 932

(C)  lessthan 4.88

ConsidefTICL, ¥ H;COOH, CH,CICOOH, and C¢HsCOOH. The strongest acid is:

(A) @ S‘Prurw) A:,‘\A
(B) CH;COOH.

(C)  CH,CICOOH. % Weak acids
(D)  C¢HsCOOH.
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Methylamine (pictured below) has a lone pair of electrons on the nitrogen, can accept a proton,
and is in equilibrium with methylammonium ion in water.

H o | T
I +
—C— + H,0 H—C—N—H + OH-
H Cl: ITI 2 R — | I
H H H
methylamine methylammonium ion
Methylamine is:

(A) astrong acid
(B) aweak acid

(C) astrong base
(D) ~a weak base —> weolk because of ¢%v«-\\\;bﬁuv\ orrowv s
(E) nerther an acid or a base bose becawse i+ acicprs a proten

A student titrates 0.3400 grams of KHP (potassium hydrogen phthalate; MW=204.2 g/mol) to
the equivalence point with 23.05 mL of NaOH (aq). The concentration of the NaOH solution is:

meles enp = vaoles Naont

(A) 1384 M
@®) (0.0722M & e
(C©) 0.3012M — = M Vieen
(D) 0.100M T e
(E) 7.224x10°M
0,300 a4
——— (M*u,\\f\o\ozws )
2o\ 2 /ot

Muwon® 00722 ™M

Consider the reaction of acetic acid (CH;COOH) and water. The conjugate base is:

(A) H orH;0" Cracoor 4 H0 == CHactoo™ + Haet
(B) NH; acid conjngqete

© H,0O base
o \_ 5
() CH,COOH
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The pH of 1.00 M ammonium nitrate, NH4NO; (aq), is:

(A)  Greater than 7.00.

B 700
(C) {Lessthan 7.00.

A student titrates 25.00 mL of HCI (aq) with 28.44 mL of 0.1025 M NaOH (aq) to reach the

Ly Noy

\/ 5‘4.&-.'\'5\- len

NRGY = NHy« Rt
PR

lowers
e

equivalence point. The concentration of HCI (aq) is:

(A) 8576M
B)  0.0901 M
€ 11.10M
(D) 72.88M

® OIi66 M D

th\\} wer = M N-\OH\Jﬂ-OH

(v\.-.‘.xvs\co nL\,‘» T (Z%H“\ h\-{o.\nzs m)

Muer T S, 1 bl A

Which of the following selections contains only acids?

(A) HNOs, NaNOs, HCI, NaCl.

(B) NaOH, KOH, NH4OH, Ca(OH),.

(C)  HSQu HNOs HCL NH;,

(D) (HNOs;, CH;COOH, CH3CH2CO(2£I>




The solubility of PbCl, is:

(A) 16x IO'ZM P, (s) = %‘: (ag)+ 2ev (ag)
B) 4.0x10°M

©)  0.0040 M Waoz 1ox16% e Lo ILar W

D) 16x10°M x ()

(E)

Vowid D (x"&?ﬁt

\bxio® s uyd
Q W

3 -l
%E Y oor\O

X ©,0\& = sclubility of Pol\y

Po5 () = 00V (ag)s 2 € (ag)
A solution was made 0.40 M in [Pb*"] and 0.40 M in [F]. Wyp= 3.6%x10°°

(A) (A Erecipitate will form.) e N2
(B) A precipitai€ Will not form. @= [ee*1le7)
& (puo)o80): 0.06N

Q> U T\M.rcc»rt' w solcd

Precipgirete Wit forea

Consider the combustion of acetylene, C;H,:  CHz (g) + 5/2 02 (g) — 2 COz (g) + H20 (g)
\———\/\‘ S — -

(A) AH = (+), AS = (+), and AG= (-) 372 moles Has 3 eaoles aos
(B) AH=(+),AS=(-), and AG=(-)
(C)  AH=(-), AS=(+), and AG = (-)

®) @H=(),AS=0),and AG=TT) more order 692(-)

Combughrion~ 2xatlarads
Al (- )
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18.

19.

20.

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 which result in a system of greater disorder are spontaneous.)
(D)  All exothermic processes which result in a system of greaier order aresponta: -

DG DH-TAHAS
) = ()= (X))

Consider the "cold pack" reaction: NH4sNO; (s) — NHsNO; (aq).

(A) AH=(-), AS=(+), and AG = () wore dirorder B8z (¥)
E(Bég '): and AG:(') emdovluraie onrs L")
(D) AH=(+),AS=(-),and AG=()

Consider the process: H,O (g) — H,O (D).

-' - . u
(A) mora oraar
(B)  ASis positive bs=(-)

Which of the following processes exhibits an increase in entropy of the system?
~_ -7

(A) NH4NO3 (aq) —>NH4NO3 (S) w® Mmare &\Soréc.r
B) HO0—>H0(®E) »

©) (0. (s) = H,0 @) \ )
(D) ZNO; () = Ni04 (@)% (2 mates motng 4o Hrmcte 9o
(E) CH;CH,OH (g) — CH;CH,OH (I) %
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22.

AH = -144 kJ and AS = -163 J/K for a process. Determine the temperature in which the system
is at equilibrium?

(A)
(B)
©
(D)
(E)

N AR-TIES
19.0K

235K o= (_qu:s)’(-rx—o.\es%
298 K T: 93K
1900 K

Given the following reactions:

T\ N, (g)+02 (g) -2 2NO (g)
Tile 2NO (g) + O2(g) 2 2NO2 (g)

Ve > 2 wofa)s Ny() 0.(4)
2 FHo > 2wNOo,(a)™ zryé(d;}»ol(g)

s “°Z(~')B -, ‘\\z(ﬁ\* 2 O;Lo)>

Calculate the change in entropy for:

(A)
(B)
©)
D)
(E)

2NO2(g) 2 Na(g) +2 02 ()

AS;=-584 I/K
AS; =+653 J/K
AS; =-653 J/K

P
AS;=-607 K

AS; =+23J/K
AS; =-630J/K

A8ty =233/
Bs; - +630 /v

DSy +607T/K

AS3=?



23.

24.

25.

AH? = -203 kJ and AS° = +371 J/K for a process. Determine AG° at 300 K.

(A)
(B)
©
(D)
(E)

-151 kJ. OB HH-TAS _

+151 kJ. 26 = (203 w3) - (3ea wY* 037 W7/
-591 kJ. Se - -
+591 kJ. T3 I

Consider th : 2CO 2 +
onsider the process vi(/g)e CO(g) ) 02 (g)

(A)
(B)

meamameny?

Z ol A 3 el qas

AS is negative.
AS is positive.

Alsa‘rﬁlﬁ-r

Mor &

Mars theories are in the news again (water, ice caps...) The worst thing about the pictures
coming back from mars is:

(A)

(B)
©)

(D)

I've been staring at so much red lately, everything else I look at appears in the inverse
color.

I've enjoyed them so much, I fell behind on my homework—for the first time ever.

no one wants to party. All my friends would rather wait by the computer for a new
batch of images than play.

I've spent over $400.00 on ink jet cartridges this week.

(E) (they make me home sick.
[Any respons€ will receive Tall credit; even no response.]



