Chemistry 1220, Section 1
Second Hour Exam

March 8, 2002
Dr. Alexander 1. Boldyrev

Instructions:

Do not begin until 8:30 AM. The exam must be turned in by 9:20 AM.

= The exam has 25 questions. Each question is worth 4 points for a total of 100 points. A
periodic table is located on the last page.

= Use only a #2 pencil to mark the answer on the ScanTron sheet. You will turn in only the
ScanTron sheet and you may keep the rest of the exam. Your exam results will be emailed to
you. You can check your answers with the answer key that will be posted on-line on the next
day after the exam.

=> On the ScanTron sheet print your name and identification number in the areas indicated.
Indicate a four character code (any combination of letters and numbers) under "version#" for the
purpose of reporting final grades.
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Information

For the reaction aA +bB =c¢C + dD

ASP=[cS°(C) + dSO(D)] - [aS°(A) + bSO(B)]
AG®=[cAG{P(C) + dAGP(D)] - [aAGL(A) + bAGL(B)]
AG=AH-TAS

AG=AG°+RTInQ (R=8.314 J/mol-K)

AG®=-RTInK

K= e—AGOI RT

pH=pK,+log([base]/[acid])

CaF, — Ca™ + 2F K,=[Ca*][F]

K, = [H+][X']’ K, = [NH,"1[OH"]
[HX] [NH;]

K.xKy=Ky, pK, + pKy =pKy= 14.00



(1) Which salt if added to the solution will decrease the ionization of HOCI.
a) NaCl
7 C KClOz

d) NaClOq
e) Nay;SO4

(2) Which mixture can function as a buffer?

a) HCl and KCl1
b) HzSO4 and KzSO4

—TJH ‘ O, and NaC,H;0,
d) H,0 and HCI ! weake acyef

e) None of the above

(3) Calculate the pH of a solution prepared by dissolving 0.37 mol of formic acid (HCO,H) and
0.23 mol of sodium formate (NaCO,H) in 1.00 L of solution (K,=1.8x10"* for formic acid).

200 ol = pllec + Cog e
li) 10.46 PrR Cocd\ o 33 3H-020 = 3.8Y4

) 354
d) 2.30
e) 3.95

(4) What is the ratio of HCO3’ to H,CO4 jn an exhausted marathon runner whose blood pH is 7.1
(K.=4.3x10" for H,CO3)? ’\Cgmf(
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(5) Consider the titration of 25.0 mL of 0.723 M HCI with 0.273 M KOH. The concentration of
H" before any KOH is addedis M

a) 0.439 ) = Tee \ = 0. M
b) 1.00x107

d)2.81x10™"
e) 0.273

(6) Consider the titration of 25.0 mL of 0.723 M HCl with 0.273 M KOH. The concentration of
H" after addition of 80.0 mL of KOH is M

MEL % 0. 0484 wa = 0.325 2% . gl

2) 0.439 i
b) 1.00x107 oMt 06208 wak = D 233 Wk g o0l Twt Joo [= doxes
we \AQUQ QJ‘@{*O‘Q\ ke O#n 3: 5.:1*( Yo b Y
€) 0.273 TorT= o = 2.H0K6 uat _ e doNs I
hreny “beve paos L ~0-0%SeM: [n']= 55)%% 2804

.35, and a moderately short, nearly vertical

ak acidAitrated by strong base
d) weak base titrated by strong acid
¢) weak base titrated by weak acid

(8) 50.50 mL of 0.116 M HF is titrated w1th 0.120 M NaOH. What is the pH after 50.50 mL of
base have been added (K, for HF is 6.8x10™)
0. 416 52
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(9) Given the following table of Ky values determine which compound listed has the greatest
solubility.
Compound Ksp

CdCO; 5.2x1012
Cd(OH), 2.5x107"
Agl 8.3x10™"7
Fe(OH);
ZnC03

2) CdCO so’?»ﬂf'@t« ' ' ) = 22K ‘L[O%M
4. guKlo > M

) Agl s&u&% AL Sl
O FeOM):s by |n = Qoxo IM

e) ZnCOs - KR s (O ( -
ol =1 = oI | P Ilaw] =2 SEWe™® _ gg o6

(10) Of the substances below, will decrease the solubility of Pb(OH), in a saturated
solution

a) NaNOs3
b) H,0,

c) HNO
COPNOE DS

e) NaCl

(11) The region of the atmosphere closest to the surface of the earth is called the

a) mesosphere
b) stratosphere

c) the here
d) troposphere

€) tropopause

(12) Ozone is

a)0

b) Oy
d) O4
e) HzOz



(13) CFC stands for

a) chlorinated freon compound
chlorofluorocarbon
¢) carbonated fluorine compound

d) caustic fluorine carbohydrate
e) carbofluoro compound

(14) Natural, unpolluted rainwater is typically acidic. What is the source of this natural acidity?

C) N02
d) HC1
e) chlorofluorocarbons

(15) The concentration of which greenhouse gas has increased steadily over the last few
decades?

a) NOz
b) N2O4
) CO

d) ,.

(16) A reaction that is spontaneous,

a) will be very rapid as written
@vill proceed as written without outside inte@
¢) is also spontaneous in the reverse direction

d) has an equilibrium position that lies very far to the left
e) will occur very slowly




(17) Of the following, only is not a state function.

a)S
b)H

d)E
e)T

(18) Which one of the following reactions would have a positive value for AS®?

a) Ba(OH); (s) + CO; (g) — BaCOs (s) + H,O (1)

b) N, (g) + 3H, (g) = 2NH; (g)

¢) 2S0 — 250 +0

d) AgNO:s (aq) + HCI (aq) — AgCl (s) + HNOs (aq)
e) freezing water to form ice

(19) Consider a pure, crystalline solid being heated from absolute zero to some very high
temperature. Which one of the following processes produces the greatest increase in the entropy
of the substance?

a) melting the solid
b) heating the liquid
c) heating the gas

d) heating the solid
e) boiling the liquid




(20) Given the following table of thermodynamic data,

Substance S°

C,H; (g) 200.8 J/mol-K
C.Hs (g) 219.4 J/mol-K
H, (g) 130.6 J/mol-K

Determine the AS® (in J/mol-K) for the reaction:
CoH; (g) + Ha (g) = CoHs (g)

o> “_g? < °

-11 — —_— . = e—

b) -102.0 NS = g(’zm gczp\& g”z = —42.0
¢)232.5

d)+112.0

&) +102.0

(21) What can be said about a chemical system that has a free energy (AG) zero?

a) it is at absolute zero
b) its entropy is zero
it is at equili
d) the reaction is complete
e) the reaction is very fast

(22) For the following reaction PQ&E(*\VQ PQ%T&MZ
CoHs (2) = CoHa (g) + H2 (g) v v

AH is 137 kJ and AS® is 120 J/K

this reaction will be:

a) spontaneous at all temperatures .
spontaneous at high temperature l/\’”\(t'\ %(S\Lf""t"‘/’(
c¢) spontaneous only at low temperature

d) nonspontaneous at all temperatures
e) unreliable




(23) If AG® for a reaction is greater than zero, then

a) K=0
b) K=1

¢) More information is needed.

(24) Consider the reaction: NHs(g) + HCl(g) — NH4ClI(s)

Given the following table of thermodynamic data, AG =A K ‘TPA Q

o] o he] 2]
Substance AH¢ S ,3“ = Alft{ [M’l.q CL\ - A“ff (/JAS\ 'AK{O[%C@) .
NH; (g) -46.19 kJ/mol  192.5 J/mol-K = —43C g4 LI
HCl (g) -92.30kJ/mol  186.69 J/mol-K Hask
NH,4CI(s) -314.4 kJ/mol  94.6 J/mol-K

AL = CIMWE) L) - S Ther) ~
Determine the value of K for the reaction 5°C. -
TS A - (28l ey (ogg )«

c) 8.4x10*

d) 1.1x101 1‘*‘3/\-901%/10‘1ZM 2600 3
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(25) The third law of thermodynamics states that:

_
@ﬁﬂl&p}' of a pure crystalline substance at absolute zero (T=0 K) is zero
b) the entropy of a pure crystalline substance is always more then zero

c) the entropy of a pure crystalline substance is negative
d) the entropy of a pure crystalline substance is increasing with temperature
e) the entropy is a state function




