PRACNCE Tesr 42

CHEMISTRY
Section 1 :
Time—1 hour and 30 minutes
Np CALCULATOR MAY BE USED WITH SECTION L

Note: For all questions, assunle'that the temperature is 298 K, the pressure is 1.00 atmosphere, and solutions are
aqueous unless otherwise specified. .

Throughout the test the following symbols have the definitions specified unless otherwise noted.

temperature
pressure

volume

entropy

enthalpy

Gibbs free energy
molar gas constant
number of moles
molar

molal

IRTPIQmL<TTN

owmnwwnn e

L,mL = liter(s), milliliter(s)
g = gram(s)
nm = panometer(s)
atm = atmosphere(s)
mm Hg = millimeters of mercury
L, kI = joule(s), kilojoule(s) .
v = volt(s)
mol = mole(s)
Part A

Directions: Each set of lettered choices below refers to the numbered statements immediately following it. Select
the one that is best in each case and then place the letter of your choice i the corresponding box on the student
answer sheet. A choice may be used once, more than once, or not at all in each set.

Questions 1-4 refer to the following chemical
compounds.

—

w

GEElCIO

(A) CH,
(B) CCLF
©) HyS

© 1,0, = Mg peserle!

(E) K;,Cr0,

. Commonly used as a disinfectant for minor skin

wounds

. A refrigerant implicated in the thinning of the

stratospheric ozone layer cNﬂ.?{wom(bmsg

. A major component of the fuel known as

natwal gas  METHANZ (

. A yellow solid at room temperature and 1 atm

Chromes § Debgnds
Wa"'a jdbv! :

Questions 5-7 refer to the following molecules.

(A) CO
(B) CH,
(C) HF ~
(D) PH, s =0+
(E) FZ . C"" % \
A1 boaks £ (g’,ﬁp\q

@5. Contains{two n-bonds an'(g, w)
e.- Has the highest dipole moment (Wog(’ Poh( ‘.)

' Y7+ Has a molecular geometry that is trigonal
pyramidal

L& 4

=P -0
i
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Questions 8-11 refer to neutral atoms for which the atomic
orbitals are represented below

(A) H@AVM
s
“Mm [0 T Boront (erckdl-- s - in 2y

s 25 2p
<C) I\)iﬂloé&d
s $ 14
(D) Néon)
) s p
® [0 (T Nicker
Ky 3

. 8. Is in an excited state

@ 9. Has exactly five valence electrons

_ 1E
@ 10. Has the highest first ionization energy NJORLE GA S i GUG& \kkq('c 4@“ :!

@ 11. Forms an aqueous cation that is colored (ﬂ”“‘w“ Wsl_" \jub @{OM o
D2t g !
(4

TTemdsitiol Mevac (o (1,6\ Me
OFTEN (DORED 4 0 o

qu“z 1 a4 . s ;
‘%«; AL ‘ qrce« (v ot [l
feit: Yellow Matt (W“' P
fe3: oyage M0y~ ‘ G )™ = Ylue . 4
A, ‘Ms s MP‘C FeSeNdt, M'bmwv\
Co™™: piue OO+ elow

Colly o blue
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Questions 12-15 refer to the chemical reactions represented below.

(A) HC;H,0,(ag) + NH;(ag) - C,H;0, (ag) + NH,*(ag) ;
(B) BaZ(aq) + SO2~(ag) — BaSO,(s) comfx ton

(C) Zn(OH)y(s) + 2 OH (ag) — [Zn(OH),1*(
(D) 2 K(s) + Bry()) — 2 KBr(s) S‘{V\{"'@S{S% }‘ sitq(ﬂ aﬁg\ s dye R Evex
(E) NyOy(g) = 2NO,(g) Py \
0 1 <
12. An oxidation-reduction reaction K K 2(4 &v —% 6{'
\
13. A precipitation reaction SOL';V oMo FRom AQ ued ks {ONS !

@ 14. A reaction in which a coordination complex is
formed

15. A Lewis acid-base reaction that is not a Brgnsted- 'H' b4i . 3 - aece h,,
Lowry acid-base reaction ’b’\w = LewAs At (2 AL )

4, OH = Lovis PAse (¢ doner)
3 Bl
@mn it .
=

g

MY & lewss aed as & qlacty
_46\(’ Ung ‘\/U\/ﬂ( (d.\vf g% - 2 DH-

S

(Mf]|||
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Questions 16-17 refer to various points in time
during an experiment conducted at 1.0 atm. Heat
is added at a constant rate to a sample of a pure
substance that is solid at time #,. The graph below
shows the temperature of the sample as a function

of time.
s ©
r i
: 7 : i %ogu'
& | ! ! oWt
= ! i M&mué E
&) E K Pl i
Bl | s
Souid Ao hicrh 2 s
/ Time () 25
(A) 1 SoMp ;
(B) h MEBTIE (m(h»d (m\d’)
© 5 Li&u:? C 5
D) BOU'I & ( bos o
® 15 6A% ‘5 PM)
@ 16. Time when the average distance between the
particles is greatest

@ 17. Time when the temperature of the sﬁbstance is
between its melting point and its boiling point — .
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Part B

Directions: Each of the questions or incomplete statements below is followed by five suggested answers or

completions. Select the one that is best in each case and place the letter of your.choige in the corresponding box on
the student answer sheet.

18. Which of the following is the correct name for the
compound with formula Ca,P, ?

(A) Tricalcium diphosphorus
(B) Calcium phosphite

(C) Calcium phosphate

(D) Calcium diphosphate
@ alcium phosphide

19. What mass of KBr (molar mass 119 g mol™) is
required to make 250. mL of a 0.400 M KBr
solution?

® 195 gl m| g
L \
“-gogg Ve Yim |

= (02)(t9) = (19
20. The value of the acid-dissociation constant, X,
for a weak monoprotic acid HA is 2.5 x 1075,
The pH of 0.40 M HA is closest to
3.0

(A
@

@) 6.0
X(E) 80

goans

2.0

HAZ W A

21. Which of the systemé in equilibrium represented
below will exhibit a shift to the left (toward
reactants) when thé pressure on the system is
increased by reducing the volume of the system?
(Assume that temperature is constant.) " ——
o, 1P st fosi
(A) 2Mg(s) + Oxg) 2 2 MgO(s) 3l S
(B) SEe) + Fyle) 2 SFye) thi it
(C) Hy(g) + Bry(g) 2 2 HBr(g)
(D) Ny(g) +3 Hy(g) @ 2NH;(g)
SO,Cl(g) & SO4(g) +Cly(g)

22. The standard enthalpy of formation, AH 7o 0f~
Hi(g) '{@Eﬂ". Which of the following
is the approximaté mass of HI(g) that must

decompose into Hy(g) and I,(s) to release
500. kJ of energy?
() 250g
(B) 650¢g
(C) 1,300g

@ 250¢
(E) 13,000 g

This is A forMAnoN Rehcronte-

(= [#(AD
[nA)

a-Sxw*- X
0-40

@)(to‘)@l-swﬁj= X"

10 X072 gt
(X‘Dbb‘; x\’

[Xo3= x

W:’( ((1(0*3) |

Conr
m ne u
Bfse
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DEcoMe. REACrion . . —d6

M ——
HEQ —© L &g(g) t —,L,me;. 26 ¢9J

1= ous( 1t K| g gmf
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= @"ng) , 502x5 -fasvo 4

Nede: Thew aie Jou iufb ov\é
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CaCl,(s) - Ca?**(aq) + 2 Cl=(ag)

23, For the process of solid calcium chloride dissolving in water,
represented above, the entropy change might be expected to
be positive. However, AS for the process is actually negative.
Which of the following best helps to account for the net loss

of entropy?
A3 Cl" ions are much larger in size than Ca?* ions. “’\ A4
4B The particles in solid calcium chloride are more ordered Pty H
than are particles in amorphous solids. : /
*(C)) Water molecules in the hydration shells of Ca?* and Cl~ H\ o ‘0
ions are more ordered than they are in the pure water. /0 @ N H
(D) The Ca?*(ag) and Cl (aq) ions are more free to move W 5%,
around in solution than they are in CaCl,(s). 0

(B) In the solution, the average distance between Caz*(aq) 7 \ \v\
and Cl™(ag) is greater than the average distance H

between Ca?* and CI- in CaCly(s). HNPRATON) Sece

. cnyocnye) + .2 0,) . A COLe) +.2. H,0) s

24. When the equation above is balanced using the lox;'est whole-
number coefficients, the coefficient for O,(g) is

A) 6

4
3
2

® 1

o _-."t"]{'
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25. For which of the following processes does

entropy decrease (AS < 0) ? MORE 0@0@%@

(A) Hy0(s) — H,0()
(B) Bry(l) —» Bry(g)
Crystallization of I,(s) from an ethanpl

solution

(D) Thermal expansion of a ba,lloon filled with
CO,(g)

(E) Mixing of equal volumes of H,0(/) and
CH,0OH(!)

26. In a laboratory, a student wants to quantitatively
collect the CO, gas generated by ddding
Na;COj4(s) to 2.5 M HCI. The student sets up the
apparatus to collect the CO, gas over water. The
volume of collected gas is much less than the

éxpected volume because CO, gas

~tAis very soluble in water
1s produced at a low pressure
g-is more dense than water vapor
) has a larger molar mass than that of N, gas,

,  the major component of air

{E) hasa slower average molecular speed than

water vapor at the same temperature
27. What mass of Cu(s) would be produced if

0.40 mol of Cu,0(s) was reduced completely

with excess H,(g) 7
132
25g

€ 38¢g

(D) sSlg
(E) 100g

m —»aCu %Q“&@

/&27.‘ MCU\,,O »rlu + Ho

Ho —b M€ ¢ 2=
Cund v He = 260 e
xﬁCwL""‘*&*wf [ mot € | 63 |
. wUm\q,.,,o\lk\u\(ﬁtk

28. Which of the following is a formula for an ether?

(A 'H 0. H
H—C'—(',!—-(':—H L\ A
N
@) v H - H 0 My
H——cl:—tl:—g-—o——n PRopAnlsic Acto
e
e
H_f (I: CI: O—H |-PRovadol
H H H
® H H O
H—CI-——CIS-——g——“‘H PROPAN AL
bl
@ 'H H H
S R g
H H H et methyl efber
Gas Amount
Ar | 035mol .
CH, | 090mol
N, 0.25 mol

29. Three gases-in the amounts shown in the table
above are added to a previously evacuated rigid
tank. If the total pressure in the tank is 3.0.atm
at 25°C, the partial pressure of N,(g) in the tank

A9 i

is closest to
(A) 0.75 atm
0.50 atm :

éo.ss aitn . @“VXQ‘W‘“S
(D) 0.25 atm

(E) 0.17 :tm ?l} 0 15

035DR +0.15 X +DAp +0.15
P - 0 ZS‘ 2 Q({M-
GO ON TO THE EXT PAGE.
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30. Which of the following best explains why the
normal boiling point of CCl,(1) (350 K) is higher
than the normal boiling point of CF,(1) (145K) ?

(A) The C-Cli bonds in CCl, are less polar than
the C-F bonds in CF;.

(B) The C-Cl bonds'in CCl, are weaker than
the C-F bonds in CF,.

(C) The mass of the CCl, molecule is greater
than that of the CF, molecule.

The electron cloud of the CCl, molecule
is more polarizable than that of the CF,
molecule.

(E) The bonds in the CCl, molecule are
covalent, whereas the bonds in the CF,
molecule are ionic.

31. At which of the following temperatures and
pressures would a real gas be most likely to

deviate from ideal behavior? DW\ATS ﬁ{
Temperature Pressure ‘
) (atm) ‘”"j"r
@ 100 50 “\'f« ,
) 200 5
© 300 0.01
D) 500 0.01
(B) 500 1

32. Afier 195 days, a 10.0 g sample of pure Sz
has decayed to the extent that only 1.25 g of the
original *Zr remains. The half-life of %*Zr is

005 ) 65 da s
5.03
é?ﬂﬂp

(A) 195 days

(B). 97.5 days
'g)

65.0 days
48.8 days
(E) 24.4days

3 ak{- fives

emt——

2-53
¢

[(as

ég_a-d,
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33. Which of #fe following would produce the

if completely burned

in excess Qxygen gas? |
a—

[
[
(A) 10.0 g CHy —~ 1@. o

(B) 100g CH‘BOH /!37—
53

(©) 100g CH, — Lo Mol = [

@) 10.0g C;H, ;
@ 100g CHOH ~—12 MM

io
—

34. Which of the following Qubstances exhibits

significant hydrogen bonding in the liquid state?

(A) CHyF,
N2H4 ——A> m\‘j one vrere

(C) CH,;0CH, -
o Czé ttis bonded f
® CH, N D or F @

35. In an agueous solution with a pH of 11.50 at

25°C, the molar concentration of OH™(ag) is

approximately . :
(A) 32x102 M l—€ PH’" (L.so (b‘lh‘)
32x 10":: M mel' 203 g
{©) 25x10' M
25M 1. (n3S
Eg)) 32x 10" M [0‘*] 1

36, Which of the following changes to a reaction

system in equilibrium would affect the value of

the equilibrium constant, K, , for the reaction?

(Assume in each case that all other conditions

are held constant.)

(A) Adding more of the reactants to the system

(B) Adding a catalyst for the reaction to the
system

(@ncreasing the temperature of the system
(D)

) Increasing the pressure on the system
(E) Removing some of the reaction products
from the system

GO ON TO THE NEXT PAGE.



Questions 37-38 refer to a galvanic cell
constructed using two half-cells and badsed
on the two half-reactions represented below.

Zn**(ag)+2 e~ — Zn(s) E° = 076V ANPOE
Fe**(ag) + e« — Fe?*(ag) E° = 077V CAftope
37. As the cell operates, ionic species that are found

in the half-cell containing the cathode include
which of the following?

L Zn?*(aq) tb WWA'\ Nty LV-S C‘QW 2 raQ i
E t

I1. Fe?*(aq)
TI Fe¥*(ag) Fg}’f te 4
(A) Ionly

(B) II only
(C) Illonly

(D) I'and I
II and I
38. What is the standard cell potendal for the galvanic
cell?

gg; _ggi\\; EC“(: g.1 V - 6"0.7@_V).: ’Togﬁ” W“’JJ
Eow(= Eed (CA‘W\"GB - EDwQCMooE‘)\

0.78 V
153V

(B) 231V

GO ON TO THE NEXT PAGE.
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Ionization Energies for Element X

Ist 2nd 3rd 4th Sth 6th 7th

fonization Energy | g, | | 5g9 3,200, | 4,400 | 16,000 | 20,000 | 24,000
(kJ mot™) ) \
Ld

39. The first seven ionization energies of element X are shown in the table above. On the basis of these data,
element X is most likely a member of which of the following groups (families) of elements?

(A) Alkaline earth metals

(B) Boron group 9.2 B duM? be bween Y12 4 s ‘.
gCarbongroup——-—-"“D \SLQLS ZE :

)

() Halogen group F G re(;(wé) %8 T owsie,

40. Which of the following particles is emitted by an 43. A certain reaction is spontaneous at temperatures
atom of *Ca when it decays to produce an atom below 400. K but is not spontaneous at
of ¥K?7 temperatures above 400. K. If AH® for the
reaction is —20. kJ mol™! and it is assumed
3 ’ 3q o that AH® and AS® do not change appreciably
M,(hm (B) &n 0 CQ - 9 K A *\ ﬂ with temperature, then the value of AS® for the
. reaction is -
fop-t© B = Ot~ TDS
Yo el o @ somorik D6
)

-20.Jmol" K O = -10 -{o0)as)

. {
psitym . (©) . -0.050J mol-' K! -
¢ (D) 20.Jmol' K-! 9= —4oo (25)

41. At approximately what temperature will 40. g of (E) 8,000J mol™' K~! —Uoy —40OD
argon gas at 2.0 atm occupy a volume of 22.4 L.? £ 2 solut 5Ol ar T
(A) 1,200K Y0 - l Wp\(, 44. A sample of a solution of RbCl (molar mass ,0S T

600K o= ne: 121 g mol™!) contains 11.0 percent RbCl by
@ 550K = W& mass. From the following information, what i

270K “: ,K\_I. = (2)(1) 'q) « yy needed to determine the molarity of RbCl in

(E) 140K ({18 ) (.-08) ‘D—r the solution? '_'1"%‘.
42. Which of the following aqueous solutions has

the highest boiling point at 1.0 atm? 1;' {‘ldjf:n‘:: g’feﬂf:’:':l: e o7, - g gt

(A) 0.20M CaCl, —> 0.6 M (pus I11. Temperature of the sample | i)
025 MN&,SO, —> ©.15 M ions 00 g soin

(©) 030 MNaCl —5>0. & M Ims 2 Ny

(D) 0.30MKBr —3%> O M lon$ @ 1and Ii only

(E) 040 M CeH ;.05 —x> 0,4 M wlute ) I and 11 only

(E) 1,11, and IT1

ATb - (})( (LQ(M\

‘ GO ON TO THE NEXT PAGE.
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... AuM(ag) +...T(ag) — ... Au(s) +...0h(8)

45. When the equation above is balanced using the lowest whole-

number coefficients, the coefficient for I,(s) is

.‘a
(A) 8 v Al > A«

(B) 6

()

) 2

@g AL > Ty + 2e-(23)

AA T+ 6TT > 2AUT 3T

46. A closed rigid container contains distilled water

and N,(g) atequilibrium. Actions that would
increase the concentration of N,(g) in the
water include which of the following?

1. Shaking the container vigorously
II. Raising the temperature of the water
1. Injecting more N,(g) into the container

(A) Tonly
II only
11 only

® L The hiher Y
(455\3(@ 4@@
¢ 6o(ulle

e g,

(HE’\J 4% Lﬁw>

-k E

110
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Z->X+Y

47. A pure substance Z decomposes into two
products, X and Y, as shown by the equation
above. Which of the following graphs of the
concentration of Z versus time is consistent with
the rate of the reaction being first order with
respect to Z ? —_—

(A) 4

[Z]
‘ Time

(B)
‘ Time

(&) I

V4]
‘ Time

D) 4

1

[Z]

@ Time

In{Z]

Time

b [AYe- (K)o — 4

\lv\ (K- b@v*w[f‘ao
l\\\j/ i

(05) (5O

0Lt LS 0.5 10
CSy() + 3 Oyg) — COyg) +2 SOs(g)

48. When 0.60 mol of CS,(l) reacts as completely as
possible with 1.5 mol of O,(g) according to the
equation above, the total number of moles of
reaction products is

(A) 2.4 mol
(B) 2.1 mol

(C) 1.8 mol
1.5mol
) 0.75 mol

Questions 49-50 refer to an experiment to
determine the value of the heat of fusion of ice. A
student used a calorimeter cansisting of a polystyrene
cup and a thermometer. The cup was weighed, then
filled halfway with warm water, then weighed again,
The temperature of the water was measured, and some
ice cubes from a 0°C ice bath were added to the cup.
The mixture was gently stirred as the ice melted, and
the lowest temperature reached by the water in the
cup was recorded. The cup and its contents were
weighed again.

49. The purpose of weighing the cup and its contents
again at the end of the experiment was to

Q determine the mass of ice that was added

) determine the mass of the thermometer

(C) determine the mass of water that evaporated
(D) verify the mass of water that was cooled
(E) verify the mass of the calorimeter cup

50. Suppose that during the experiment, a significant
amount of water from the ice bath adhered to the
ice cubes. How does this affect the calculated
value for the heat of fusion of ice?

(A) The calculated value is too large because less
warm water had to be cooled.

(B) The calculated value is too large because
more cold water had to be heated.

The calculated value is too small because less

ice was added than the student assumed.

(D) The calculated value is too small because the
total mass of the calorimeter contents was
too large.

(E) There is no effect on the calculated value
because the water adhered to the ice cubes
was at 0°C.

A = e
MO{L <« Mo\ ho

GO ON TO THE NEXT PAGE. l’“ﬁh .
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51. Which of the following molecules contains
bonds that have a bond order of 1.5 ?

(A) N,
04 =0-0 0-0=
e% % 0=0-0 & 0-0=0
(D) CO, (¢sonance!
(E) CH,CH,

52. Of the following metals, which reacts violently
with water at 298 K7 .

€
{

0 (A) Au
S (B) Ag
9 (C) Cu
1% D) Mg
£y @nb YA
é‘ % 53. Heat energy is added slowly to a pure solid
-~ covalent compound at its melting point. About
£ 7 half of the solid melts to become a liquid. Which
5 § of the following must be true about this process?
(——ﬁ (A) Covalent bonds are broken as the solid melts,

The temperature of the solid/liquid mixture
remains the same while heat is being added.
(C) The intermolecular forces present among
molecules become zero as the solid melts.
(D) The volume of the compound increases as the
solid melts to become a liquid.
(E) The average kinetic energy of the molecules
becomes greater as the molecules leave the
solid state and enter the liquid state.

C

54. A steady electric current is passed through molten
MgCl, for exactly 1.00 hour, producing 243 g of
Mg metal. If the same Efnfil}!--i*s s passed through
molten AICI; for 1.00 hour, the mass of Al
metal produced is closest to

(A) 270g
B) 540¢g

120. g
180. g
) 270. g

Calewlate cuwvant BY- Ueva Mg
M e -

F(ag) + H,0() & HF(ag) + OH (aq)
B A cA P
55. Which of the following species, if any, acts as a
Brognsted-Lowry base in the reversible reaction
represented above?
(A) HF(aq)
(B) H,0()
(C) F(ag) only
[(D) Both F~(aq) and OH(ag) act as Brgnsted-
Lowry bases.

(E) No species acts as a Brgnsted-Lowry base,

56. What is the empirical formula of a hydrocarbon
that is 10.0 percent hydrogen by mass?

(A) CH,
(B) C,H;s
@Cﬁh — 4 = |09,
D) C¢Hy 1o
(E) GgHyg

Pb(s) 2 Pb(l)

57. Which of the following is true for the process
represented above at 327°C and 1 atm? (The
normal melting point of Pb(s) is 327°C.)

Qus  seaks
Cit, - sw-ws

)
Mgt 4 de- 5> Mg (s)
AL+ 3o N(s)

(8434 Mp) Twel MgT 2ol e -

wns /A )

cilibrics !

Wouy

\ 1 hdwr \Rq.lgﬂj ‘ | wol Mz
\Ouir | 20 mel e~| | ol KL [ 2 g

Same cuwant
for alvmivies !

\=aDW€‘

(rowv

¥ o Al=
J [ kv \3W\v\c-\

| 2220, 104 (g
wol K GO ON TO THE NEXT PAGE.
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/T

o4 + Ny +0yg) +Clyg) 2 2NOCI(g) AH° = +104 kJ mol™!

58. The equilibrium system represented above is contained in a sealed, rigid vessel. Which of the following will
increase if the temperature of the mixture is raised?

(A) [N2(g)]
(B) The rate of the forward reaction only

(€) The rate of the reverse reaction only . |
éThe rates of both the forward and reverse reactions —37 ED‘HA V(d(/h()ln& §(M UP .
(E) The total number of moles of gas in the vessel ( Eﬁ/ﬂ (‘ LVW‘VI be ( My P ‘A-‘ é‘S v ‘J 11 ‘(_ )

59. If ametal X forms an ionic chloride with the >< C ‘ . W“ S(' _b(/ _‘, 5
3 .

. formula XCl;, then which of the following
formulas is most likely to be that of a stable

. sulfide of X? @ @
(A) XS, - : )( SS

X35, &
(©) XS,
(D) X(503)3

(E) X3(803),

GO ON TO THE NEXT PAGE.
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Questions 60-61 refer to the figures below. The figures show portions of a buret used in a titration of an acid
solution of known concentration with a saturated solution of Ba(OH),. Figures 1 and 2 show the level of the
Ba(OH), solution at the start and at the endpoint of the titration, respectively. Phenolphthalein was used as the
indicator for the titration,

L1l
]

12 35

B (m&) .

"
(i

- 35.& mbL
B £ 23.2 mi Bafou),
1 1 Answer to $6)
Figure 1 Figure 2

60. What is the evidence that the endpoint of the
titration has been reached?

(A) The color of the solution in the buret changes
from pink to colorless.
(B) The color of the solution in the buret changes

] from blue to red.
@The color of the contents of the flask below
the buret changes from colorless to pink.
(D) The color of the contents of the flask below
the buret changes from blue to red.
(E) The contents of the flask below the buret
change from clear to cloudy.

61. The volume of saturated Ba(OH), used to
neutralize the acid was closest to

(A) 6.60mL
(B) 22.80 mL

() 23.02 mL
23.20mL
) 29.80 mL

GO ON TO THE NEXT PAGE.
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C(diamond) — C(graphite)

62. For the reaction represented above, the standard Gibbs free

energy change, AGy,, has a value of =2.90 kJ mol~!. Which

of the following best accounts for the observation that the

reaction does NOT occur (i.e., diamond is stable) at 298 K

and 1.00 atm?

(A) AS° for the reaction is positive.

", for the reaction is very large. =P Ea ox m wst bﬁ

e activation energy,

e =+ ¥+ qC) The reaction is slightly exothenmc (AH° < 0). R E A \JL\’
-~ (D) Diamond has a density greater than that of graphite. g { W-{' s

(E) Diamond has a heat capacity lower-than that of graphite.

Wwhel no obserab

8 Hy(g) + Sy(s) — 8 H,S(g)
Delmsl -
63. When 25.6 g of Sg(s) (molar mass 256 g mol™")

reacts completely with an excess of Hy(g)
according to the equation above, the volume of

H,S(g), measured a€0°C and 1.00 atm) produced

is closest to sSTP

30L
@fgt O mot| 8 ml eS| 324
L [ Vmet S5 | [hen
B 2L

) +]
2HCIO +30, - 2HCIO,

64. As the reaction represented above proceeds
to the right, the oxidation number of chlorine
changes from

(A) ~1to+3
B) -1to+5

(74578

65. By mixing only 0.15 M HCI and 0.25 M HCl, it -

is possible to create all of the following solutions

EXCEPT

(A) 0.23 M HCI

(B) 0.21 M HCI

(C) 0.18 M HCI

(D) 0.16 M HC1

¢Doigmpc =i> cannok creafe 4 soluion
WWidh 15 wale dikde Shay ¢tleer of

66. At 25°C a saturated solution of a metal hydroxxde

M(OH), , has a pH of 9.0. What is the value of the P‘“"’o

solubility-product constant, K, , of M(OH),(s) )

at 25°C? ofefience,
(A) 5.0x 10728 _

(B) 1.0x 107 PH f\ 0

C) 5.0x 1071° -
ésmm-“’ PD“ 5.0 <
) 1.0x 10715 [ou}= LOXIO

M(OH) (s 2 M Vz)-k }DH@Z)

@Ii i CM’]N AR Oor S_MM (1oxem)

) +3to+7

50Dt

LLox\D" 5Y l.D)(lo’S)

GO ON TO THE NEXT PAGE.
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67. A student weighs out 0.0154 mol of pure, dry
NaCl in order to prepare a 0.154 M NaCl
solution. Of the following pieces of laboratory
equipment, which would be most essential for
preparing the solution?

(A) Large crucible with lid
(B) 50 mL volumetric pipet
(C) 100 mL Erlenmeyer flask
100 mL graduated beaker
00 mL volumetric flask W
{00 ~wL
68. In which of the following are the chemical specws
correctly ordered from smallest radius to largest
radius?

(A)B<C«<N
(B) Ar < Xe < Kr

@ci<s<sr

(D) Na < Na* < K
+ 2+
(E) K* < Ca* < K ¢ - fepulsion
69. A large piece of wood can burn slowly, but wood
in the form of sawdust can combust explosively.
The primary reason for the difference is that
compared with a large piece of wood, sawdust

@ has a greater surface area per kilogram
B) has a greater carbon content per kilogram

(C) absorbs more atmospheric moisture per
kilogram
(D) contains more compounds that act as
catalysts for combustion
—(E) contains more compounds that have higher
heats of combustion

70. Of the following elements, which would be

expected to have chemical properties most similar
to those of sulfur, S ?

Uty

(A) Br
(B) Cl
© N

(D) P
@Se

Wjgasuies ¢ Moﬂxd

most pm... swatde st ﬁg)l and II only
S les"LPL 35"3? (lbvfyz Of the following gases, which has the greatest

S (g asaptns e (ot
A

0.100 L~ (ODML

fﬁ
( 71. When a solution is formed by adding some
~ methanol, CH;OH. to water, processes that are
endothermic include which of the following?

1. Methanol molecules move water molecules
apart as the methanol goes into solution.

II. Water molecules move methanol molecules
apart as the methanol goes into solution.
III. Intermolecular attractions form between
molecules of water and methanol as the

methanol goes into solution.
(A) Lonly ENDO: enorgy is neebed to
(B) Il only

;wi'e 9(-0(‘0— hefes f'wm
A % soluzh
Dawticles frow ome amot. ey,

) I and III only e ao¥ueyr .
(E) L1, and HI

average molecular speed at 298 K?
(4) Cly(g) — I as w( snallest
(B) NO(g) — - ) I
MM is %&S‘(@SJ\' V!
w

(©) H,S(g) — 3%
HCN(g) — @
(B) PHy(®) —__ 2y

73. Types of hybridization exhibited by carbon atoms
in a molecule of propyne, CH;CCH, include

which of the following?
L sp H
II. sp? t
Il sp?

(A) Lonly

(B) I only
1 and Il only
) I and III only

(E) LIl and INI

GO ON TO THE NEXT PAGE.
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o, x> o O.050 ma
XYy (aq) 2 X2adf+ 2 Y-(aq) ,/

0.050 m 0.040 w 75. In which of the following processes are e bo.uq}
74. A soluble compound XY, dissociates in water covalent bonds b"°k°“?/7 y ld[ «&
according to the equation above. In a 0.050 m (A) Solid silver melts. ) '\wic bowals
solution of the compound, the XY ,(ag) species B) Solid potassium chloride melts. o cov, net. s 48

Solid carbon (graphite) sublimes.
(D) Solid jodine sublimes, —> M force,
(E) Glucose dissolves in water.

is 40.0 percent dissociated. In the solution, the
number of moles of particles of solute per 1.0 kg
of water is closest t0 <«

A) 0.15 wol after flisS. ~—» [T fovees
.090 X 0.030 m
@)‘ 0.070 T
(D) 0.040 x&{- 0,010 m
(E) 0.020

AN~  0.04em

(G

END OF SECTIGN |

IF YOU FINISH BEFORE TIME IS CALLED, W
YOU MAY CHECK YOUR WORK ON THIS SECTION. 4

—~DO NOT GO ON TO SECTION 1l UNTIL YOU ARE TOLD TO DO SO.
\
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